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PREFACE  TO  THE  SIXTH  EDITION 


With  the.  striking  exception  of  the  diagnostic  use 
of  X-rays,  the  progress  of  Surgery  since  this  book 
was  first  published  has  done  little  to  provide  short 
cuts  to  the  diagiiosis  of  surgical  aifections,  and 
accuracy  and  confidence  in  diagnosis  are  still  to  be 
attained  only  by  methodical  and  complete  examina- 
tion. Thu.s  it  comes  about  that  almost  forty  years 
after  its  fir.st  appearance,  the  general  scheme  of' 
the  book  remains  unchanged. 

The  alterations  in  the  present  edition  consist  in 
a  re-arrangement  of  the  chapters  in  two  sections  of 
the  volume,  to  give  a  more  natural  sequence  ;  the 
introduction  of  certain  recently  recogiiized  surgical 
conditions  ;  the  revision  in  points  of  detail  of  the 
book  generally  ;  and  the  insertion  of  fifteen  new 
radiographic  illustrations. 

As  instances  of  diseases  included  for  the  first  time, 
I  may  mention  Labyrinthitis  in  connexion  with 
Otitis  Media,  Csecal  Stasis,  and  Perthes'  Disease  of 
the  Hip.  In  the  chapters  on  Intestinal  Obstruction 
and  the  Surgical  Dyspepsias  a  good  deal  of  revision 
was  required  to  bring  them  up  to  rlate,  but  some 
alterations  will  be  found  in  every  section  of  the 
book. 

For  the  ready  hcl])  afi'orded  me  bv  several  of 
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m.y  colleagues  at  tlie  Middlesex  Hospital  I  am  very 
grateful,  and  in  particular  to  Mr.  F.  J.  Cleminson, 
F.R.C.S,  who  has  carefully  revised  the  chapters  on 
burgical  Diseases  of  the  Ear,  Nose  and  Throat 
To  Dr.  Douglas  Webster  and  Mr.  Magnus  Reddmg, 
F.R.C.S.,  I  am  indebted  for  the  new  radiograms^ 
and  to  Dr.  Knox  and  Sir  John  Thomsou-Walker  for 
the  further  use  of  X-ray  plates  which  appeared  in 
the  fifth  edition. 

It  IS  a  pleasure  to  put  on  record  once  more  my 
appreciation  of  the  continued  help  and  unfaihng 
courtesy  of  the  publishers.  E  P  G 


16,  Queen  Anne  Street,  W.\. 
August,  1923. 


PREFACE  TO  THE  FIRST  EDITION 


My  chief  object  iu  writing  this  book  has  been  to 
state,  so  far  as  lies  in  my  power,  those  principles  of 
diagnosis  which  apply  in  all  cases  and  under  all  cir- 
cumstances. The  application  of  these  principles  to 
the  diseases  and  injuries  of  various  regions  has  been 
given  as  fully  as  possible. 

I  have  thought  it  best  to  separate  the  diagnosis 
of  injuries  fi'om  that  of  diseases.  While  aware  that 
this  course  is  not  in  strict  accordance  with  the  ways 
of  Nature,  it  has  yet  seemed  to  possess  the  advan- 
tage of  greater  simplicity,  and  I  trust  that  it  will 
not  interfere  with  any  usefulness  the  book  might 
otherwise  have. 

I  have  gi-eat  pleasure  in  acknowledging  the  able 
assistance  I  have  received  from  my  fiiend  Dr.  Angel 
Money,  who  has  kindly  revised  the  proof-sheets  and 
made  many  valuable  suggestions. 

In  view  of  the  importance  and  difficulty  of  the 
subject,  it  is  with  great  diffidence  that  I  ventme  to 
submit  this  manual  to  students  and  practitioners  of 
surgery. 

A.  PEARCE  GOULD. 
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ELEMENTS  OF  SURGICAL 
DIAGNOSIS 

CHAPTER  I 
I  METHOD   IN  DIAGNOSIS 

In  this  manual  an  attempt  is  made  to  study  the 
process  of  diagnosis,  and  thereby  to  put  the  reader 
in  possession  of  linowledge  which  will  enable  him 
to  determine  the  nature  of  a  patient's  ailment.  The 
process  of  diaf/iiosis  rests,  firstly,  upon  accurate 
observation  of  the  facts  of  the  case,  and,  secondly, 
upon  their  correct  interpretation.  The  facts  should, 
as  far  as  possible,  be  observed  by  the  surgeon  him- 
self, and  accuracy  in  observation  must  be  his  first 
aim.  There  are  three  particular  points  to  be  re- 
membered in  the  appreciation  of  facts. 

The  first  of  these  is  the  recognition  of  the  signifi- 
cance of  each  separate  observation.  For  instance,  the  sign 
of  fluctuation  does  not  necessarily  signify  the  presence 
of  pus,  nor  retraction  of  the  nipple  the  existence  of 
a  mammary  scirrhus  tumour.  Fluctuation  merely 
indicates  the  presence  of  fluid  under  certain  special 
physical  conditions,  but  it  tells  nothing  whatever  of 
the  origin  and  nature  of  the  fluid.  A  retracted 
nipple  signifies  a  disproportion  in  the  length  of  the 
galactophorous  ducts,  but  it  tells  nothing  of  the 
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2  SURGICAL  DIAGNOSIS  [chap. 

cause  of  this  disproportion.  It  is  all-important  that 
students  should  strenuously  cultivate  the  habit  of 
looking  _  behind  symptoms  and  signs  to  their  physical 
or  physiological  significance,  and  not  regard  them  as 
so  many  ultimate  facts :  they  should  ask  themselves 
why  a  certain  combination  of  symptoms  necessitates 
or  renders  highly  probable  a  particular  diagnosis. 

The  second  point  to  remember  is  that  data  vary 
very  widely  in  value ;  care  and  experience  are  needed 
to  form  a  right  estimate  of  their  value.  Failure  in 
this  respect  is  one  of  the  common  causes  of  mis- 
taken diagnosis.  Positive  data  are  of  more  value 
than  negative ;  objective  signs  of  disease  are  of 
more  value  than  subjective  ;  all  data  vary  in  value 
with  the  care  and  competence  of  the  observer. 
But  we  cannot  afford  to  reject  altogether  negative 
and  subjective  data,  or  refuse  to  accept  observa- 
tions made  by  unskilled  observers. 

The  third  point  to  bear  in  mind  is  that  certain 
facts  are  of  conclusive  value  in  diagnosis,  and  one  of 
the  aims  of  clinical  and  pathological  study  is  to  add 
to  the  number  of  such.  Thus,  the  evidence  afforded 
by  X-rays  in  fracture  or  dislocation  is  of  this  con- 
clusive kind.  Again,  the  detection  of  the  Spironema 
pallidum  {Spirochceta  pallida)  in  the  discharge 
from  a  sore  on  the  genitals  establishes  the  nature 
of  the  sore,  and  renders  the  clinical  characters  of 
the  lesion  of  no  diagnostic  importance.  Many  of 
these  conclusive  facts  are  only  obtained  by  the  help 
of  special  laboratory  or  other  assistance,  which 
may  not  in  all  cases  be  available  ;  it  is  of  the  utmost 
importance,  therefore,  that  the  student  should 
develop  his  powers  of  purely  clinical  diagnosis, 
using  these  special  aids  as  checks  upon  his  own 
observations,  and  not  as  excuses  for  slipshod  or 
incomplete  examination. 


ij  FAMILY  HISTORY  S 

Of  late  years  surgical  treatment  has  become 
very  largely  operative,  and  in  the  course  of  an 
operation  the  nature  of  a  case  is  often  cleared  up 
much  more  completely  than  was  possible  beforehand. 
Although  clinical  diagnosis  must  often  come  short  of 
the  demonstration  afiorded  by  an  operation,  this  is 
no  justification  for  neglect  of  the  clinical  means  of 
diagnosis.  An  accurate  diagnosis  will  often  obviate 
a  useless  operation,  and  nothing  facilitates  an  opera- 
tion more  than  an  exact  knowledge  of  the  conditions 
to  be  dealt  with. 

A  diagnosis,  to  be  complete,  should  include  the 
recognition  of,  first,  the  anatomical  features  of  the 
local  lesion  ;  then,  its  physiological  or  pathological 
characteristics  ;  and  lastly,  the  constitutional  change 
either  leading  to  or  resulting  from  the  local  lesion. 
For  example,  take  the  case  of  an  enlarged  gland  in 
the  groin.  The  first  step  in  the  diagnosis  is  to  de- 
termine that  it  is  an  enlarged  gland,  and  not  a 
hernia,  a  varix,  or  a  fatty  tumour,  etc.  This  must 
be  followed  by  an  inquiry  into  the  nature  and  cause 
of  the  enlargement,  whether  inflammatory  or  neo- 
plastic ;  if  inflammatory,  the  nature  and  source  of 
the  infection,  and  if  neoplastic,  whether  primary  or 
secondary.  Finally,  it  must  be  ascertained  how  far 
the  general  system  is  implicated,  whether  primarily 
or  secondarily,  as  by  fever,  exhaustion,  anasmia,  etc. 

Apart  from  the  clinical  data  afforded  by  the 
examination  of  the  patient,  the  progress  of  his 
affection,  and  the  effect  of  treatment,  valuable  help 
in  the  diagnosis  is  derived  from  a  consideration  of 
the  family  history,  personal  history,  and  history  of 
the  cause  or  first  onset.  ^ 

Family  history.— In  some  instances  we  seem 
justified  in  assigning  to  heredity  great  importance, 
HI  others  its  influence  is  wholly  unrecognized,  and 
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between  these  two  extremes  we  meet  with  all  possible 
degrees  of  difference. 

Of  those  affections  of  surgical  importance  in  the 
parents  which  are  justly  believed  to  influence  dis- 
ease in  their  offspring,  the  most  important  is  syphilis. 
There  is  no  doubt  that  syphilis  is  inherited,  but  it 
is  no  less  certain  that  all  the  children  of  syphiHtic 
parents  are  not  themselves  the  subjects  of  syphilis. 
In  general,  the  liability  to  iuheritance  is  greater,  the 
shorter  the  interval  between  the  infection  of  the 
parents  and  the  birth  of  the  children.  To  ascertain 
that  the  patient  is  the  subject  of  inherited  syphilis 
is  of  the  utmost  importance  ;  for  not  only  may  it  at 
once  determine  diagnosis,  but  it  will  exert  a  distinct 
influence  upon  treatment,  and  in  very  many  instances 
form  the  sole  guide  to  the  management  of  the  case. 

Haemopliilia  is  also  an  important  hereditary  affec- 
tion, and,  where  this  exists  in  a  family,  evidence  of 
it  is  usually  obtained,  as  the  repeated  and  often 
fatal  hsemorrhages  are  facts  which  strongly  impress 
the  laity.  It  must  be  remembered  that  inquiry  is 
to  be  mainly  directed  to  the  male  members  of  the 
family,  as  it  affects  them  only,  although  it  is 
transmitted  through  the  females.  The  faulty  metab- 
olism manifested  ia  gout  is  often  inherited,  as  is 
also  the  tendency  to  congenital  deformities.  Acholuric 
jaundice  is  another  disease,  now  surgical  in  cliaracter, 
which  is  definitely  inherited. 

Tuberculosis,  whether  of  lungs,  bones,  or  glands, 
is  not  inherited,  but  a  predisposition  to  tlie  disease 
certainly  is.  Evidence  of  this  predisposition  to 
tubercle  in  a  family  is  usually  readily  obtained,  for 
])hthisis,  diseases  of  bones  and  joints,  ]n]nis,  and 
lymj)hatic  nUiiiduIar  enlargements  are  too  obvious, 
too  chronic,  and  too  serious  in  their  results  to  be 
overlooked  or  forgotten. 
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It  is  a  common  belief  among  tlie  laity  that  a 
similar  predisposition  to  cancer  may  be  inherited, 
but  real  evidence  for  this  is  wanting,  and  a  family 
history  never  influences  the  diagnosis  of  the  nature 
of  a  tumour. 

Personal  history. — The  points  in  the  personal 
history  of  the  patient  which  assist  in  the  diagnosis 
are  :  1,  Race,  e.g.  the  greater  frequency  of  diabetes 
and  hfemophilia  among  the  Jews.    2,  Age :  many 
conditions  can  only  occur  when  the  skeleton  is  im- 
mature, e.g.  separation  of  epiphyses,  while  others, 
such  as  rodent  ulcer,  only  after  the  period  of  full 
maturity  has  arrived.     3,  Sex :    apart   from  the 
diseases  of  the  distinctive  sexual  organs,  there  are 
certain  diseases  which  are  more  common  in  one  sex 
than  in  the  other,  e.g.  hsemophilia  in  the  male,  mov- 
able kidney  in  the  female.    4,  Civil  state,  whether 
single,  married,  or  widowed  ;    if  married,  whether 
nulliparous  or  parous.    .5,  Habits,  particularly  as  to 
the  consumption  of  alcohol  and  tobacco,  and  lack 
or  ex-cess  of  exercise.    6,  Occwpalion  :  for  example, 
working  in  phosphorus,  mercury,  lead,  parafBn,  tar, 
the  handling  of  hides  or  horses,  exposure  to  wet  and 
cold  or  to  severe  strain,  kneeling,  constant  standing, 
mining,  and  contact  with  soot.    7,  Residence  abroad, 
by  exposing  the  patient  to  special  infections,  e.g. 
schistosomiasis  (bilharziosis)  in  Egypt,  hydatid  disease 
in  Australia,  filariasis  in  tropical  Africa.    8,  Previous 
diseases  :  the  common  afEections  liable  to  be  followed 
by   sequelte   of   surgical  importance  are  venereal 
diseases,  enteric,  dysentery,  scarlet  fever,  measles, 
and  phthisis. 

History  o£  the  alfeetion. — Plaving  obtained  an 
account  of  the  supposed  origin  of  the  affection,  note 
carefully  its  exact  course,  and  the  order,  mode,  and 
tunc  of  development  of  any  changes  in  it,  tooelher 
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with  the  effects  of  any  treatment  that  may  have 
been  adopted.  And  first  comes  the  influence  of  injury. 
A  large  class  of  cases,  such  as  wounds,  fractures, 
sprains,  are  commonly  described  as  "  injuries."  But, 
among  diseases,  injury  plays  an  important  part  by 
admitting  infective  organisms  to  the  tissues,  and  also 
by  converting  tissues  into  a  suitable  nidus  for  the 
growth  of  organisms,  and  so  localizing  infective 
diseases.  There  is  reason  to  think  that  injury  plays 
some  part  as  an  exciting  cause  of  the  growth  of 
tumours.  An  injury  is  often  the  means  of  attract- 
ing the  patient's  attention  to  a  pre-existing  morbid 
state.  A  blow  alleged  to  be  the  exciting  cause  of 
a  tumour  of  the  breast  may  merely  have  led  a 
patient  to  make  an  examination  of  the  part  and 
detect  a  lump  which,  not  being  painful  or  prominent, 
had  previously  escaped  observation.  The  only  way 
of  avoiding  this  error  is  to  ascertain  as  accurately 
as  possible  the  succession  of  events  and  the  time- 
relation  of  the  injury  and  any  signs  or  symptoms  of 
disease. 

The  mode  of  progress  of  the  disease  may  be  an 
important  factor  in  diagnosis,  for  while  any  disease 
may  steadily  advance,  only  certain  forms  are  capable 
of  spontaneous  recession,  e.g.  a  bruise  or  an  inflamed 
gland ;  or  of  an  intermittent  or  remittent  course,  for 
instance  appendicitis,  hernia,  and  movable  kidney. 
The  mere  duration  of  an  affection  may  exclude  some 
forms  of  disease,  as  for  instance  malignant  growths 
and  acute  inflammation. 

The  sequence  of  symptoms  is  sometimes  of  import- 
ance, as,  for  example,  where  renal  colic  is  followed 
by  signs  of  vesical  calculus,  or  where  the  apparent 
reduction  of  a  hernia  is  attended  with  no  relief  to, 
but  rather  an  increase  in,  the  severity  of  the  signs 
of  strangulation  of  the  bowel.    The  relative  intensity 
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of  various  symptoms  may  aid  iu  the  diaguosis ; 
thus,  the  absence  of  paiu  may  exclude  acute  inflam- 
mation, or  the  frequency  and  amount  of  vesical 
ha3morrhage  may  clearly  connect  any  other  urinary 
symptoms  with  the  presence  of  a  tumour  in  the 
bladder.  Lastly,  the  time-relation  of  any  constitu- 
tional state,  such  as  antemia,  wasting,  jaundice,  or 
cachexia,  may  indicate  whether  it  is  the  cause  or 
the  result  of  some  local  morbid  state. 

In  reference  to  the  results  of  treatment,  special 
significance  is  to  be  attached  to  the  influence  of 
general  tonic  treatment,  of  rest,  of  counter-irritation, 
of  surgical  operations,  and  of  the  usual  antisyphilitic 
remedies. 

The  general  method  of  diagnosis  varies  with 
different  surgeons :  some  prefer  first  to  obtain  a 
complete  history  of  the  case,  and  then  to  make 
their  examination  of  the  lesions  presented  ;  while 
others  first  make  their  examination,  and  then  in- 
vestigate the  history  of  the  case.  Eor  beginners, 
however,  the  former  and  more  laborious  plan  is  the 
better,  lest  important  points  be  overlooked ;  and  it 
is  only  safe  to  practise  the  more  direct  method  when 
clinical  experience  has  developed  the  instinct  which 
enables  a  surgeon  to  elicit  just  those  points  in  the 
history  of  a  case  that  have  a  real  bearing  upon  the 
diagnosis. 

The  particular  methods  of  diagnosis  vary 
with  the  general  character  of  the  case,  and  with  the 
locality  of  the  affection.  We  shall  try  to  indicate 
these  in  their  proper  places,  and  would  here  only 
mention  that  there  are  many  plans  which  may  be 
adopted,  and  possibly  with  equal  advantage. 

Nothing  will  conduce  more  to  correct  diagnosis 
than  the  practice  of  note-taking  and  of  commlttinrr 
to  writing  the  diaguosis  of  a  case  and  the  reasons 
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to  be  urged  in  support  of  it.  We  would  venture  to 
press  this  point  upon  the  attention  of  students,  and 
to  assure  them  that  any  time  so  spent  will  yield 
them  a  full  reward  in  the  readiness,  confidence,  and 
accuracy  in  diagnosis  it  will  produce. 

The  results  of  our  examination  of  the  patient  are 
the  most  important  facts  for  purposes  of  diagnosis ; 
for  the  evidence  so  obtained  is  mostly,  if  not  wholly, 
objective,  and  is  also  skilled  evidence.  To  show 
how  the  data  thus  obtained,  combined  with  others, 
enable  us  to  diagnose  various  morbid  states  is  the 
chief  purpose  of  the  following  chapters. 

The  examination  of  the  patient  should  in  all 
cases  be  as  complete  and  careful  as  possible,  no  point 
being  omitted  because  of  its  apparent  want  of  bear- 
ing upon  the  case.  The  interest  and  practical  im- 
portance of  local  lesions  is  so  great  that  there  is  a 
grave  danger  lest  in  our  view  of  the  disease  we  lose 
sight  of  the  subject  of  it,  and  fail  to  complete  the 
local  examination  by  a  comprehensive  survey  of 
the  patient  as  whole. 

The  examma'tion  should  be  systematic,  precise,  and 
purposive  ;  the  investigation  of  symptoms  should  be 
conducted  in  some  regular  order,  and  each  question, 
each  manipulation,  each  part  of  the  examination, 
should  have  some  definite  object.  To  conduct  an 
examination  in  this  way  not  only  promotes  accuracy 
of  diagnosis,  but  also  tends  to  facilitate  and  expedite 
it,  because  it  necessitates  the  surgeon  using  his  mind 
and  his  senses  together.  Its  value  is  often  con- 
spicuously seen  in  the  way  two  men  will  examme  a 
tumour :  one  of  them  in  a  few  moments  will  have 
learnt  all  its  characters,  while  the  other,  after  a  more 
prolonged  examination,  will  have  ascertained  little 
or  nothing  about  it,  and  will  be  unable  to  speak 
definitely  and  with  assurance  as  to  its  nature  ;  and 
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this  may  be  not  so  much  from  want  of  absolute 
knowledge  as  from  ineptitude  and  the  want  of  a 
definite  aim  and  purpose  in  the  examination. 

Students  from  the  first  should  form  the  habit  of 
taking  single  precise  observations,  and  not  trust  to  mere 
repetition  for  ensuring  accuracy. 

Whenever  the  results  of  examination  can  be 
stated  in  numbers,  this  should  be  done,  as  in  the 
case  of  the  temperature,  pulse,  respiration,  measure- 
ments of  all  kinds,  number  of  fits,  fi-equency  of 
micturition,  etc. 

Care  is  required  in  making  even  the  simplest 
observation,  such,  for  instance,  as  counting  the  pulse, 
or  measuring  the  length  of  a  Umb.  Where  a  single 
observation  leaves  a  doubt  upon  the  observer's  mind 
it  must  be  cleared  up  by  repeating  the  observation, 
but  we  should  like  to  insist  upon  the  great  im- 
portance of  forming  the  habit  of  relying  upon  a 
single  observation.  It  is  only  too  common  to  see 
the  manipulation  for  the  detection  of  fluctuation 
repeated  several  times  before  the  observer  is  sure  of 
the  result ;  similarly,  a  patient  with  a  scrotal  tumour 
is  made  to  cough  several  times  before  it  is  decided 
whether  the  act  causes  an  impulse  in  the  swelling 
or  not;  and  it  would  be  easy  to  multiply  similar 
examples. 

As  far  as  possible,  objective  phenomena  must  be 
observed  by  the  surgeon  himself.  For  instance,  a 
patient's  statement  that  he  cannot  swallow  must  not 
be  accepted  until  his  attempt  and  failure  to  do  it 
have  been  seen  ;  in  this,  as  in  many  Uke  cases,  pain 
in  an  act  is  often  spoken  of  by  the  sufferer  as  in- 
ability to  perform  it.  Subjective  symptoms  must  be 
separately  investigated  and  their  true  value  carefully 
appraised. 

Further,  in  an  increasing  variety  of  morbid  con- 
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ditions  help  is  afEorded  by  X-ray  examination, 
chemical,  cytological,  or  bacteriological  investiga- 
tion. And  the  examination  is  not  to  be  considered 
complete  until  the  appropriate  investigations  have 
been  made.  The  results  must  be  interpreted  in 
the  light  of  the  clinical  examination  in  arriving  at 
the  final  diagnosis. 


CHAPTER  II 


PAIN 

The  first  point  to  determine  in  the  investigation  of 
any  pain  is  its  exact  situation  and  extent,  for,  if 
these  correspond  to  the  peripheral  distribution  of  a 
nerve,  it  shows  that  the  cause  of  the  pain  is  irrita- 
tion either  of  the  trunk  of  the  nerve  or  of  one  of  its 
visceral  branches  ;  in  the  latter  case  the  pain  is  known 
as  "  referred." 

The  situation  and  extent  of  the  pain  may  corre- 
spond to  the  anatomical  distribution  of  a  particular 
nerve-root,  indicating  irritation  at  a  point  nearer  the 
spinal  cord  than  the  formation  of  individual  perph- 
eral  nerves. 

Pain  caused  by  irritation  of  sensory  nerve-end- 
ings is  felt  in  the  area  of  irritation  independently 
of  the  anatomical  distribution  of  a  nerve.  For  ex- 
ample, pressure  upon  the  trunlc  of  the  ulnar  nerve 
in  the  arm  is  felt  as  pain  in  the  little  and  the  ulnar 
side  of  the  ring  fingers  ;  while  the  pain  of  a  boil 
or  an  abscess  is  purely  local. 

Pain  of  neurotic  origin  is  distinguished  by  the 
absence  of  an  adequate  local  cause  and  the  want  of 
correspondence  with  the  anatomical  distribution  of 
sensory  nerves. 

Much  light  is  afforded  by  noticing  whether 
tenderness  is  associated  with  pain,  and,  if  so, 
how  it  is  elicited.  Thus,  the  absence  of  all  tender- 
ness to  pressure  or  movement  in  a  painful  part  is 
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strong  evidence  that  the  source  of  the  pain  is  not 
local  ;  for  instance,  when  pain  is  complained  of  in 
the  knee,  and  the  joint  is  found  free  from  all  ten- 
derness to  pressure  or  from  pain  on  movement,  the 
cause  of  the  pain  is  not  in  that  joint,  and  will 
probably  be  discovered  in  the  hip-joint.  Other 
illustrations  are  afforded  by  the  pain  felt  in  the  foot 
in  cases  of  aneurysm  pressing  upon  the  internal 
popliteal  nerve,  or  the  pain  felt  in  the  testicle  in 
cases  of  renal  calculus.  The  surgeon  must  make 
this  examination  with  caution,  because  the  associa- 
tion of  pain  and  tenderness  is  so  frequent,  and 
probably  in  the  patient's  experience  so  constant, 
that  he  will  certainly  expect  pressure  or  movement 
to  give  pain,  and  he  may  be  so  much  on  the  alert 
to  detect  its  first  onset  that  he  may  imconsciously 
deceive  the  examiner. 

The  manner  in  which  tenderness  is  elicited  greatly 
aids  in  diagnosis.  If,  for  instance,  the  lightest  con- 
tact causes  pain,  it  indicates  irritation  of  the  cu- 
taneous nerves,  either  local  or  referred  ;  if  the  skin 
can  Jdc  handled  freely,  perhaps  pinched  up,  without 
causing  pain,  while  pressure  upon  the  deeper  parts 
(muscles  or  bones)  excites  pain,  it  shows  in  the  same 
way  that  the  nerves  of  these  deeper  structures  are 
affected.  When  the  hypereesthesia  of  the  tissues 
close  under  the  skin  is  very  intense,  and  they  lie 
superficially,  as  for  instance  in  the  case  of  periostitis 
over  the  inner  surface  of  the  tibia,  the  gentlest 
pressure  upon  the  skin  is  at  once  transmitted  to  the 
inflamed  periosteum  and  causes  pain  ;  to  make  the 
distinction  in  such  a  case  requires  great  care. 

Another  very  useful  and  important  method  of 
testing  hyperngsthesia  is  to  observe  how  the  pain 
is  affected  by  movement.  Movement  excites  pain 
if  the  muscles  used  in  the  act  are  inflamed  or  are  the 
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seat  of  pain,  or  if  parts  put  on  the  stretch  or  com- 
pressed by  the  movement  are  tender,  or  if  the  parts 
moved  one  upon  another  are  sensitive.  Where  any 
particular  movement  is  painful  it  is  important  to 
notice  if  the  pain  occurs  equally  whether  the  move- 
ment be  active  or  passive.  For  example,  if  it  is 
found  that  active  abduction  of  the  arm  is  painful, 
but  that  the  arm  can  be  put  into  the  same  position 
by  the  surgeon  without  causing  pain,  provided  the 
patient's  abductor  muscles  are  kept  relaxed,  it  shows 
that  it  is  the  contraction  of  the  muscles,  and  not 
the  movement  or  the  position  of  the  limb,  that 
causes  the  pain. 

Fascial  and  ligamentous  pain  is  elicited  by 
any  movement  that  stretches  the  ligament  or  fascia, 
whether  active  or  passive.  Take  such  a  case  as  is 
presented  in  lumbago.  If,  when  the  patient  bends 
well  forward,  pain  is  excited,  and  is  relieved  by  his 
rising  into  the  vertical  posture  by  contraction  of 
the  lumbar  muscles,  the  seat  of  the  pain  is  in  the 
lumbar  fascia  and  not  in  the  muscle.  But  if  in 
the  flexed  position  of  the  spine  there  is  no  pain, 
but  acute  pain  is  caused  by  any  attempt  to  extend 
the  spine,  it  is  clearly  a  case  of  lumbar  myalgia. 

In  all  joints  there  is  a  considerable  range  of 
movement  in  which  no  ligament  is  placed  on  the 
stretch,  but  during  which  the  articular  surfaces  are 
in  contact,  and  passing  over  each  other  with  more 
or  less  pressure  ;  hence,  if  such  range  of  movement 
is  painless  it  is  a  good  indication  that  the  joint 
surfaces  themselves  are  not  tender  ;  while,  on  the 
other  hand,  if  the  smallest  degree  of  passive  move- 
ment is  painful,  it  clearly  shows  that  the  interior 
of  the  articulation  is  tender. 

Similar  principles  find  a  somewhat  different  appli- 
cation m  other  situations,  as,  for  example,  in  the 
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bladder,  where  the  pain  of  vesical  calculus  is  specially 
caused  by  the  contraction  of  the  bladder  on  the  stone, 
and  is  relieved  by  the  passage  of  urine  into  the 
viscus  with  relaxation  of  the  contraction  and  float- 
ing of  the  stone.  In  acute  cystitis,  on  the  other 
hand,  the  chief  pain  is  produced  by  the  contact  of 
the  urine  with  and  stretching  of  the  inflamed  mucous 
surface,  and  by  the  contraction  of  th-e  inflamed 
muscular  tissue,  and  it  is  reheved  after  the  act,  to 
be  again  exacerbated  as  the  urine  accumulates. 
The  knowledge  of  the'  way  in  which  pain  is  spon- 
taneously produced  or  increased  is  thus  of  great 
diagnostic  value. 

By  the  character  oi  the  pain  somethmg  may 
at  times  be  learnt.  The  itching,  burning,  smarting 
pain  of  cutaneous  and  mucous  inflammations,  the 
deep  boring  and  aching  pain  of  bone  inflammations, 
the  shooting,  lancinating  pains  of  "  neuralgic  "  origin, 
or  of  those  due  to  central  lesions,  and  to  pressure 
upon  and  partial  destruction  or  inflammation  of 
nerve-  trunks,  and  the  "lightning-like"  pains  of 
locomotor  ataxy,  are  all  illustrations  of  this  fact. 
Parsesthesia  or  anaesthesia  with  pain  is  most  fi'e- 
quently  due  to  central  nervous  lesions,  but  may  be 
of  purely  local  origin,  as  in  the  case  of  commencing 
gangrene. 

When  there  is  a  history  of  severe  or  of  long- 
continued  pain,  it  should  be  noticed  whether  there 
is  any  evidence  of  the  constitutional  influence 
oi  the  pain.  Pain  exerts  a  depressing  influence 
upon  the  central  nervous  system,  and  when  uiteuse 
or  very  prolonged  its  ravages  are  always  visible. 
If,  therefore,  the  account  of  the  pain  given  by  the 
patient  corresponds  with  the  fades,  it  receives 
important  corroboration.  If,  on  the  other  hand, 
there  is  no  correspondence  between  the  two,  and 
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with  cheerful  face  and  healthy  countenance  a  patient 
describes  himself  as  in  great  suiJering,  or  as  having 
recently  suffered  severely  and  for  a  long  time,  it 
will  convince  the  surgeon  that  the  statement  is 
exaggerated,  or  that  the  pain  is  functional.  Such 
a  fact  may  render  important  aid  in  diagnosis,  and 
may  usually  be  corroborated  hy  finding  that  when 
the  patient's  attention  is  engaged  he  permits  of 
pressure,  manipulations,  and  movements  which, 
when  his  attention  is  directed  to  the  part,  he 
would  describe  as  "  distracting,"  or  "  intense,"  or 
"  unbearable,"  or  by  some  similar  term.  The  corre- 
spondence of  all  the  facts  about  a  given  pain  is 
a  point  of  great  importance,  and  the  absence  of 
it  often  enables  the  surgeon  to  give  an  opinion  in 
otherwise  difficult  cases  of  '"  hysteria." 


CHAPTER  III 


REDNESS  AND  LIVIDITY 

The  colour  of  a  part  depends  upon  the  amount  and 
distribution  of  the  blood  in  it,  upon  the  general 
aeration  of  the  blood,  the  local  vigour  of  the  cir- 
culation, or  upon  the  escape  of  blood  from  the 
blood-vessels,  except  when  a  dye,  accidentally  or 
intentionally  applied,  simulates  true  discoloration. 
But  the  peculiar  colour,  uniformity  of  tint,  and 
removal  by  a  good  wash  readily  reveal  this  latter 
condition. 

When  gentle  pressure  with  the  finger  causes  a 
temporary  blanching  of  the  compressed  part,  it 
shows  that  the  blood  is  still  within  the  vessels  ; 
when  pressure  upon  the  part  makes  no  alteration 
in  its  colour,  it  shows  that  the  blood  is  outside  the 
vessels.  In  this  way  we  distinguish  between  hyper- 
cBmia  and  extravasation  of  blood. 

Hypertemia,  or  excess  of  blood  within  the  vessels, 
may  be  due  to  one  of  three  causes  :  excess  or  enlarge- 
ment of  blood-vessels,  dilatation  of  arterioles,  venous 
obstruction  or  stasis.  To  distinguish  between  these 
conditions  attention  must  be  paid  to  the  colour,  the 
temperature,  the  presence  of  swelling,  the  sensation 
in  the  affected  part,  and  also  to  the  rapidity  of  flow 
of  the  blood  in  the  vessels  and  to  the  history  of  the 
condition. 

The  colour  is  an  indication  of  the  oxygenation 
of  the  blood,  a  bright  colour  indicating  arterial 
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hyperEemia,  and  a  dark  colour  venous  liypereomia  ; 
but  in  general  cyanosis  even  arterial  hyperfemia  is 
livid  in  colour.  An  increase  of  local  temperature 
always  indicates  arterial  hyperfemia,  and  local  cold- 
ness is  always  an  indication  of  retarded  venous 
circulation. 

If  the  redness  is  associated  with  swelling,  an 
attempt  should  be  made  to  estimate  their  depend- 
ence one  upon  the  other.  Marked  hypersemia  may 
be  quite  unattended  with  appreciable  swelling,  as  in 
blushing  ;  it  may  be  attended  with  slight  swelling, 
as  in  cutaneous  erysipelas  ;  or  associated  with  con- 
siderable swelling,  as  in  abscess  or  in  oedematous 
intertrigo.  Where  redness  is  one  of  the  phenomena 
of  inflammation,  swelling  will  always  be  found  with 
it ;  it  may,  however,  be  so  little  marked  as  not  to 
be  noticeable  as  enlargement  of  the  part  so  much 
as  in  a  certain  increase  in  its  tension,  or  consistence. 
Prolonged  active  hyperfemia  leads  to  increased 
growth  of  a  part,  and  passive  and  obstructive  venous 
hypersemia  always  causes  swelling  from  oedema. 

'  Further,  a  swelling  may  be  wholly  composed  of 
enlarged  vessels,  which  give  a  colour  to  it,  as  in 
ntevus.  Greatly  swollen  parts  may  become  hyper- 
semic,  or  even  inflamed,  as  the  residt  of  friction  or 
of  dirt ;  the  patches  of  intertrigo  in  connexion  with 
large  pendulous  tumours,  scrotal  hernias,  or  the 
oedema  of  Bright's  disease,  afford  illustrations  of  this. 
To  distinguish  between  these  various  associations  of 
swelling  and  hyperfemia,  we  must  note,  if  possible, 
the  order  of  succession  of  the  two  conditions,  and 
the  relative  area  of  each. 

The  rapidity  with  which  the  colour  retm'ns  to  a 
hypertemic  part  that  has  been  blanched  by  temporary 
pressure  with  the  finger,  is  an  important  indication 
of  the  activity  of  the  circulation  :  it  is  immediate 
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in  inflammation  or  na3vus  ;  it  is  rapid  in  great  venous 
congestion  ;  it  is  slow  in  oncoming  gangrene  or  in 
the  languid  circulation  of  approaching  death. 

Finally,  the  association  of  alteration  of  sensation 
with  hypergemia  is  to  be  noted.  Inflammatory  h}^er- 
semia,  and  indeed  nearly  all  active  hypereemia,  is 
attended  with  pain  or  increased  sensitiveness.  When, 
on  the  other  hand,  there  is  a  combination  of  numb- 
ness, or  loss  of  the  normal  acuteness  of  sensation, 
with  hyperasmia,  it  indicates  a  failure  of  the  local 
processes  of  nutrition,  xmless  indeed  the  two  pheno- 
mena own  one  common  cause  in  some  afiection  of 
the  nervous  system ;  this  will  be  shown  by  other 
signs,  such  as  motor  paralysis. 

Extravasated  blood  in  living  tissues  imder- 
goes  certain  changes  in  colour  which  are  familiar  to 
us  all  in  a  common  bruise,  and  by  noting  these 
colours,  particularly  the  yellow,  we  can  form  some 
idea  of  the  age  of  the  extravasation.  Where  the 
extravasation  is  associated  with  the  death  of  the 
tissues,  being  either  a  cause  or  a  consequence  of 
gangrene,  these  changes  do  not  occur,  but  the  part 
assumes  a  peculiar  leaden  hue  ;  a  greenish  tint  may 
be  seen  in  places,  but  there  is  never  the  bright- 
yellow  colour  so  characteristic  of  the  later  stage  of 
a  bruise.  The  marked  flaccidity  of  the  tissue,  its 
insensibility  and  its  coldness,  are  other  evidences  of 
the  death  of  the  part.    {See  Chap.  XXIII.) 


CHAPTER  IV 


DIAGNOSIS  OF  THE  CONSTITUTIONAL 
EFFECTS  AND  OF  CERTAIN  COMPLICA- 
TIONS OF  INJURIES  AND  OPERATIONS 

The  immediate  constitutional  effects  of  surgical 
injuries  and  operations  are  produced  in  one  of  three 
ways  :  (1)  by  direct  injury  to  the  main  vital  organs, 
the  heart,  the  lungs,  and  the  brain  ;  (2)  by  loss  oj 
hlood ;  and  (3)  by  what  is  known  as  shoch.  As 
examples  of  the  first  may  be  cited  a  wound  of  the 
heart,  impaction  of  a  foreign  body  in  a  bronchus, 
and  concussion  of  the  brain  ;  as  an  example  of  the 
second,  a  ruptured  spleen  ;  and  as  an  example  of 
the  third,  an  extensive  burn.  Symptoms  due  to 
paralysis  of  the  vaso-motor  centres  in  the  medulla 
may  be  caused  by  an  injury  to  any  part  of  the  body, 
however  distant  from  the  brain  ;  they  may  also  be 
induced  by  very  strong  emotional  disturbance,  par- 
ticularly fear.  Such  symptoms  are  often  designated 
shock.  They  are  of  a  paralytic  nature,  and,  when 
severe  and  continued,  the  patient's  vital  processes 
are  all  depressed,  and  to  this  condition  the  name  of 
collapse  has  been  applied  ;  but  where  shock  ends  and 
collapse  begins,  none  can  pretend  to  say.  Again, 
when  the  symptoms  are  mainly  cardiac,  or  when, 
although  well  marked,  they  quickly  pass  off,  they 
are  often  called  syncope. 

It  will  be  readily  understood  that  such  a  use  of 
terms  can  easily  lead  to  confusion,  and  this  has  been 

19 


20  SURGICAL  DIAGNOSIS  CHAP. 

the  case.  The  better  plan  is  to  reserve  the  term 
sJioch  for  the  impression  made  upon  the  afferent 
nerves  of  a  part  or  upon  the  emotional  centres, 
which  when  conveyed  to  the  medulla  oblongata 
exerts  a  paralysing  influence  upon  the  vaso-motor 
centres  and  causes  collapse.  No  confusion  can  occur 
if  the  cause  is  called  shock  and  the  effect  is  called 
collapse. 

The  intensity  of  shock  depends  upon  the  nature 
and  severity  of  an  injury  and  upon  the  part  injured. 
The  resulting  collapse  varies  not  only  with  the  in- 
tensity of  the  shock  but  also  with  the  instability  of 
the  nerve-centres.  Thus  children,  nervous  women, 
and  old  persons  show  the  effects  of  shock  more 
markedly  than  do  robust  men,  and  intense  preoccu- 
pation or  self-control  may  prevent  or  postpone  the 
collapse  ;  the  many  instances  in  which,  in  the  intense 
excitement  of  a  battle,  soldiers  have  received  very 
severe  injuries  without  their  causing  any  appreci- 
able collapse  at  the  time  are  striking  exam^Dles  of 
this  fact. 

In  consequence  of  the  rapidity  of  all  nervous  pro- 
cesses, the  effects  of  shock  and  of  direct  injury  to 
the  nerve-centres  are  instantaneous,  but  under  cer- 
tain circumstances  the  resulting  collapse  deepens  ; 
thus  progressive  loss  of  blood  may  lead  to  such  a 
feeble  circulation  through  the  medulla  that  further 
paralysis  of  the  vaso-motor  centre  is  produced. 
The  combination  of  the  effects  of  shock  and  of 
hiBmorrhage  is  very  frequent.  There  are  cases,  too, 
where  the  injury  increases,  e.g.  extradural  hasmor- 
rhage,  and  then  the  symptoms  are  progressive  in 
their  intensity.  On  the  other  hand,  the  effects  of 
haemorrhage,  except  in  cases  of  furious  bleeding, 
where  death  is  practically  instantaneous,  are  always 
cumulative.    Cases  of  deferred  shock  do,  however, 
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occur.  They  are  of  two  kiuds  :  in  some,  as  already 
mentioned,  an  intense,  exciting,  mental  emotion, 
such  as  rage,  inhibits  the  effect  of  shock,  and  only 
when  the  passion  passes  off  can  the  resulting  collapse 
develop.  In  other  cases,  especially  railway  accidents, 
the  horror  of  the  scene,  or  its  haunting  memory,  or 
alarm,  is  superadded  to  the  actual  physical  injury, 
and  causes  collapse  to  come  on  some  little  time 
after  the  physical  injury  was  inflicted.  In  cases 
-  of  prolonged  operations,  especially  upon  viscera, 
collapse  may  only  develop  towards  the  end  of  the 
operation,  supervening  then  fi'om  the  cumulative 
effects  of  the  steps  of  the  operation,  and  of  hae- 
morrhage, together  with,  in  some  cases,  the  effects 
of  the  anaesthetic  and  the  depressing  influence  of 
exposure. 

When  the  symptoms  are  due  to  injury  of  the 
great  nerve-centres,  the  nervous  phenomena  are  most 
marked  ;  when  they  are  due  to  shock  from  some 
distant  lesion,  the  great  vital  fmictions  are  more 
uniformly  affected  ;  and  when  they  are  due  to 
haemorrhage,  the  most  pronounced  nervous  symp- 
toms are  postponed  to  a  late  period  of  the  gradually 
increasing  illness. 

Every  injury  produces  some  degree  of  shock, 
and  a  corresponding  fall  in  blood-pressure.  The 
resulting  collapse  varies  from  a  disturbance  so  slight 
and  transient  as  to  pass  unnoticed,  up  through 
all  grades,  to  that  which  causes  instant  deatli. 
Many  severe  injuries  are  attended  with  more  or 
less  grave  haemorrhage,  or  with  direct  injury  to 
the  brain,  and  therefore  a  combination  of  the  three 
conditions  is  very  frequent.  The  fact,  too,  that  the 
symptoms  of  the  three  states  are  so  closely  similar 
— all  of  them  being  depressed  vital  conditions — adds 
a  further  difficulty  to   the  diagnosis.    As  recent 
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injuries  are  often  associated  with  conditions  such  as 
apoplexy,  epilepsy,  and  alcoholism,  which  are  quite 
indejDendent  of  the  injuries  but  are  liable  to  give 
rise  to  considerable  difficulty  in  diagnosis,  it  wiU 
be  well  to  consider  the  diagnosis  of  the  following 
conditions  : 

Shock  or  collapse. 

Haemorrhage. 

Concussion  of  the  brain. 

Compression  of  the  brain. 

Apoplexy. 

Epilepsy. 

Alcoholic  intoxication. 
The  points  to  be  investigated  are  the  time  when 
the  symptoms  developed,  their  mode  of  onset,  whether 
sudden  or  progressive,  the  state  of  consciousness  and 
of  muscular  tone,  the  pupils,  the  reflexes,  the  pulse, 
the  temperature,  the  colour  of  visible  mucous  mem- 
branes, the  respiration,  the  occurrence  of  convulsions 
or  paralysis,  and  the  blood-pressure.  Further,  the 
mode  in  which  the  symptoms  pass  ofi  is  frequently 
significant. 

1.  If  immediately  after  an  injury  a  patient  be- 
comes cold,  apathetic,  or  even  unconscious,  with  all 
his  limbs  flaccid  and  motionless,  and  the  pulse  is 
small  and  frequent,  the  blood-pressure  low,  the 
respiration  shallow  and  noiseless,  the  pupils  dilated 
and  contracting  slowly  under  the  stimulus  of  a 
bright  light,  the  reflexes  sluggish,  and  the  mucous 
membranes  pale,  the  condition  is  collapse  due  to  the 
shock  of  the  injury.  The  symptoms  are  characterized 
by  uniformity  in  distribution  ;  all  the  vital  functions 
are  about  equally  depressed. 

2.  If  after  an  injury  a  patient  becomes  gradually 
weaker,  e.g.  first  unable  to  walk,  then  having  to  lie 
down,  with  increasing  pallor  and  annomia  of  mucous 
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surfaces  iintil  they  become  quite  colourless  and  the 
face  waxen  in  appearance,  with  a  small  frequent 
pulse  which  becomes  less  and  less  perceptible  and 
more  and  more  running,  and  if  with  these  symptoms 
there  are  sighing  respirations,  dyspnoea,  restlessness 
(at  times  mental  excitement),  the  symptoms  are 
those  of  collapse  due  to  hcemorrhage.  A  blood-count 
will  show  a  great  loss  of  red  blood-ceUs — secondary 
anaemia.  Consciousness  may  be  preserved  almost 
to  the  last,  and  a  convulsion  may  precede  loss  of 
consciousness. 

3.  When  a  patient  presents  the  above  general 
symptoms,  but  it  is  observed  that  the  mental  pheno- 
mena are  out  of  proportion  to  the  feebleness  of  the 
circulation,  there  being  apparently  complete  uncon- 
sciousness, the  patient  only  being  roused  to  mutter 
when  shouted  at  or  severely  pinched,  while  the  pulse 
is  plainly  felt  at  the  wrist,  and  the  patellar  reflex  is 
present  and  equal  on  the  two  sides,  concussion  of  the 
brain  is  to  be  suspected  ;  and  if  there  are  no  signs 
of  paralysis  or  convulsions,  while  there  is  a  history 
of  a  blow  on  the  head,  or  of  a  general  shake  of  the 
body  with  immediate  onset  of  the  unconsciousness, 
the  diagnosis  is  established.  As  will  be  mentioned 
later  on,  the  symptoms  of  concussion  vary  greatly 
in  intensity,  from  slight  vertigo  up  to  instant  death  ; 
but  they  are  always  sudden  in  their  onset,  imme- 
diately succeeding  the  injury  causing  them,  and  the 
cerebral  phenomena  are  the  most  marked  and  the 
most  enduring,  unconsciousness  often  lasting  for 
many  hours  after  the  pulse  has  fully  recovered. 

4.  Where  there  is  definite  paralysis,  or  complete 
unconsciousness,  and  yet  the  circulation  is  good,  the 
pulse  full,  the  blood  -  pressure  high,  the  respiration 
deep,  perhaps  stertorous,  the  face  injected,  and  the 
skin  warm,  we  have  to  do  with  comfression  of  the 
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brain  or  with  apoplexy.  For  the  distinction  between 
these,  see  pp.  92,  94. 

5.  Where  in  a  recently  iiijui-ed  person  there  are 
signs  of  convulsions,  or  a  history  of  such,  followed 
by  coma,  and  there  is  blood  about  the  mouth  from 
a  bitten  tongue,  and  evidence  of  involuntary  pass- 
age of  urine,  and  the  knee-jerks  are  increased  or, 
more  rarely,  absent,  the  case  is  undoubtedly  one  of 
epilepsy. 

6.  Alcoholism,  in  a  degree  short  of  producing  un- 
consciousness, may  complicate  the  diagnosis  of  the 
constitutional  effect  of  an  injury.  Its  features  are 
almost  too  familiar  to  need  description,  but  special 
notice  should  be  taken  of  the  flushing  of  the  face 
and  surface  generally,  the  unsteadiness  of  all  mus- 
cular actions,  as  seen  in  the  tremor  of  the  tongue 
and  the  stumbling  gait,  and  the  mental  inco-ordina- 
tion,  sho^vu  by  the  incoherent  talk,  often  foul  or 
foolish,  the  inabihty  to  grasp  an  idea,  or  the  obstinacy 
with  which  a  false  idea  is  held. 

The  surgeon  must  not  forget  the  possibility  of  the 
entrance  of  air  into  a  vein,  or  the  occurrence  of  cardiac 
or  puhnonary  thrombosis,  as  a  complication  of  an 
injury  or  an  operation. 

The    seeondai'y    constitutional    effects  of 
injuries  or  operations  and  diseases  are — 
Reaction. 
Fever. 

Fat-embolism. 
.  .  Thrombosis. 

Delirium  tremens. 

Tetanus. 

Hydrophobia. 
Collapse,  unless  fatal,  after  a  time  passes  off  and 
is  succeeded  by  reaction.     The  earliest  signs  of 
reaction  are  a  rise  of  blood-pressure  and  an  improve- 
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ment  in  the  pulse,  sigliiug  respiration,  a  return  of  , 
warmth  to  the  surface  slight  voluntary  movements, 
and  sometimes  vomiting.  Reaction  is  complete  when 
the  surface  is  warm  and  consciousness  is  restored  ; 
it  is  generally  attended  with  restlessness,  heat  and 
dryness  of  skin,  and  abiding  quickness  of  pulse. 
If,  however,  the  patient  is  restless,  unable  to  sleep, 
and  even  delirious,  with  hot  dry  skin,  anxious 
flushed  face,  quick  bounding  or  sharp  compressible 
pulse,  weak  tremulous  movements,  thirst  and  fre- 
quent vomiting,  and  hurried  respiration,  the  con- 
dition is  known  as  prostration  with  excitement.  These 
symptoms  are  sometimes  met  with  after  severe 
hfemorrhage,  and  if  they  do  not  end  in  recovery  the 
pulse  becomes  fluttering  and  very  quick,  the  skin 
cold  and  clammy,  and  convulsions  and  coma  usher 
in  death. 

Diagnosis  of  surgical  fevers. — All  surgical  fevers  are 
now  regarded  as  the  result  of  toxaemia  ;  in  nearly 
all  cases  the  toxins  are  produced  by  organisms.  The 
fevers  are  classified  into — 

I  Non-infective   or    aseptic    fever — traumatic 
fever. 

II.  Infective  or  septic  fever,  due  to — 

(a)  Saprasmia,    including  gas  gangrene  and 

erysipelas. 

(b)  Septicasmia. 

(c)  Pycemia. 

Traumatic  fever  is  due  to  toxins  produced  in  a 
recent  wound  without  the  agency  of  organisms.  It 
is  characterized  by  its  early  onset,  short  duration, 
and  very  slight  intensity. 

Saprcemia,  or  septic  intoxication,  is  due  to  the 
absorption  from  a  wound  of  the  toxins  of  organisms 
which  have  not  passed  into  the  blood,  at  any  rate 
in  the  living  state. 


26  SURGICAL  DIAGNOSIS  [chap. 

Septicemia  is  characterized  by  the  presence  in 
the  circulating  blood  of  living  infective  organisms 
in  addition  to  their  toxins,  and  pycemia  denotes  the 
condition  in  which  secondary  foci  of  suppuration 
arise  from  the  lodgment  of  colonies  of  bacteria, 
usually  carried  in  portions  of  disintegrated  clot. 

These  forms  of  fever  not  only  vary  in  intensity 
and  duration,  but  they  may  merge  one  into  the 
other.  They  all  tend  to  assume  the  asthenic  type, 
and  this  becomes  more  marked  as  the  disease 
advances. 

1.  If  the  fever  comes  on  within  the  first  twenty- 
four  hours  of  an  injury,  is  of  slight  intensity — the 
temperature  not  rising  above  102°  F.,  nor  the  pulse 
above  100 — and  subsides  within  forty-eight  to  seventy- 
two  hours,  and  is  unattended  with  any  grave  symp- 
toms of  illness— nothing  more  than  slight  headache 
and  a  little  anorexia — it  is  traumatic  fever. 

2.  If  the  fever  comes  on  acutely  with  a  smart 
rise  of  temperature — ^perhaps  to  104°  F. — rapid  soft 
pulse,  furred  tongue,  anorexia,  headache,  marked 
malaise,  constipation  (sometimes  there  is  diarrhoea), 
and  on  thoroughly  cleansing  a  wound,  or  opening 
an  abscess,  or  cutting  sutures  and  so  evacuating  an 
infective  exudation,  the  temperature  falls  to  the 
normal,  and  all  the  symptoms  subside,  it  is  a  case 
of  saprcemia  or  pyrogenic  intoxicaiion.  A  bacterio- 
logical examination  of  the  blood  shows  it  to  be 
sterile. 

3.  If,  shortly  after  the  receipt  of  a  wound — a  few 
hours  to  two  or  three  days — accompanying  a  sharp 
rise  of  temperature,  rapid  pulse  with  falling  blood- 
pressure,  vomiting,  and  pain  around  the  wound,  the 
surgeon  finds  swelling  of  the  part,  with  resonance 
and  possibly  crepitation  over  a  rapidly  extending 
area,  the' skin  being  at  first  blanched,  then  mottled 
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with  purple  patches,  and  still  later  of  a  greenish- 
yellow  colour,  and  the  discharge  from  the  wound 
stains  the  dressing  orange,  it  is  a  case  of  gas  gan- 
grene, due  to  infection  of  the  wound  by  one  or  more 
of  the  following  anaerobic  organisms,  viz.  Bacillus 
Welchii,  Vibrion  seplique,  Bacillus  cedemaiiens .  The 
odour,  like  that  of  stable-manure,  given  off  by  such 
a  wound  is  quite  characteristic.  Muscle,  if  exposed 
in  the  wound,  is  seen  at  first  to  be  of  a  dirty-red 
colour  ;  later  it  becomes  black  with  a  shiny  surface. 

4.  If  during  the  healing  of  a  wound  the  patient 
suddenly  has  a  rigor,  or  is  sick,  and  has  frontal  head- 
ache with  anorexia,  malaise,  quickened  pulse,  and 
abrupt  rise  of  temperature,  and  on  examining  the 
wound  it  is  found  unchanged  or  shows  arrest  of  the 
process  of  healing,  while  the  neighbouring  lymphatic 
glands  are  swollen  and  tender,  and  if  in  a  few  hours 
this  is  followed  by  a  bright-red,  raised,  painful,  and 
tender  blush,  spreading  from  the  wound  with  abrupt 
edge,  the  disease  is  erysipelas. 

5.  But  if  with  symptoms  of  saprgemia  the  blood 
is  found  to  contain  staphylococci  or  streptococci,  or 
if  the  fever  does  not  subside  with  the  evacuation  of 
all  infective  exudation  and  thorough  cleansing  of  sup- 
purating surfaces,  and  yet  there  are  no  secondary 
abscesses  and  no  succession  of  rigors,  it  is  a  case  of 
sep/.iccBmia.    There  may  be  a  single  initial  rigor. 

6.  If  in  the  course  of  a  case  of  septicaemia  the 
patient  has  rigors  at  irregular  intervals,  each  rigor 
being  accompanied  by  a  great  rise  of  temperature, 
and  soon  followed  by  a  profuse  sweat  with  an  abrupt 
fall  of  temperature,  and  if  with  these  rigors  secondary 
suppurations  in  joints  or  serous  membranes  or  other 
parts  occur,  or  evidence  of  infarcts  in  lungs,  liver, 
spleen,  or  kidneys  can  be  obtained,  the  case  is  one 
of  fymmia. 
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7.  When  in  cases  of  prolonged  suppuration  it  is 
found  that  the  patient  is  steadily  losing  flesh  and 
becoming  increasingly  anfemic,  that  there  is  a  febrile 
exacerbation  every  evening,  when  the  sldn  of  the 
hands  and  feet  feels  hot  and  parched  to  the  patient, 
and  a  bright-red  flush  is  noticed  on  the  cheeks,  which 
is  in  marked  contrast  to  the  surrounding  pallor,  and 
that  in  the  early  morning  this  is  succeeded  by  a  fall 
in  temperature  with  profuse  perspiration,  and  the 
pulse  is  soft  and  frequent,  from  90  to  120,  gradually 
becoming  weaker  and  more  frequent,  the  condition 
is  chronic  saprmnia  or  hectic  fever.  The  tongue  is 
clean  and  glazed,  the  appetite  (at  any  rate  at  first) 
fair,  but  later  on  becomes  capricious,  the  bowels 
are  often  loose,  the  urine  scanty  and  loaded  ;  the 
mind  remains  quite  clear. 

Diagnosis  of  constitutional  complications  and  sequelae 
other  than  fevers.  —  If,  in  a  patient  suffering  fi'om 
injury  to  a  bone  (especially  a  comminuted  fracture 
of  the  shaft  of  a  long  bone),  when  the  collapse 
from  the  shock  has  passed  off — usually  one  to 
three  days  after  the  injury — there  are  sudden  symp- 
toms of  dyspnoea,  with  rapid  laboured  respirations 
and  increasing  cyanosis,  although  auscultation  shows 
the  air  to  enter  and  leave  the  kmgs  freely,  and  the 
pulse  becomes  frequent,  irregular,  and  weak,  the 
action  of  the  heart  being  turbulent,  and  if  with  this 
there  is  haemoptysis,  or  fat  is  observed  floating  on 
the  surface  of  the  urine,  the  diagnosis  ol  fat-emholism 
must  be  made.  When  severe,  the  condition  passes 
into  one  of  coma  and  ends  fatally.  Fat-embolism 
in  a  minor  degree,  which  gives  rise  to  no  marked 
symptoms,  is  said  to  be  a  frequent  if  not  constant 
phenomenon  in  all  cases  of  fi-acturo.  The  condition 
is  to  be  distinguished  from  collapse,  the  result  of  the 
injury,  by  its  occui-rence  at  the  interval  of  a  day 
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or  two  after  the  injury  ;  and  from  pulmonary  etnbolism 
by  its  occurrence  at  an  earlier  i^eriod  than  that 
sequela,  which  is  most  common  in  the  third  week, 
as  well  as  by  the  imrticular  nature  of  the  accident, 
and  the  j^resence  of  fat  in  the  urine  in  the  cases  in 
which  that  excretion  can  be  examined. 

If  a  patient  who  has  been  in  the  habit  of 
indulging  freely  in  alcohol  becomes  restless  and 
unwilling  to  take  food,  and  is  unable  to  sleep  on 
the  second  or  third  day  after  an  accident  or 
operation  which  keeps  him  confined  to  bed,  the 
surgeon  may  suspect  the  oncoming  of  delirium 
tremens.  And  if  a  few  hours  later  he  finds  his  patient 
still  more  excited,  delirious,  with  some  fixed  idea  of 
a  disagreeable  character  which  makes  him  constantly 
busy  (avoiding  an  imaginary  foe,  for  example),  with 
marked  muscular  tremor  of  the  limbs,  lips,  and 
tongue,  jerky  voluntary  movements,  and  the  skin 
is  bathed  in  a  foul-smelling  sweat,  the  tongue  large, 
moist,  covered  with  a  white  or  brownish-white  fur 
with  sticky  mucus  adhering  to  its  sides  and  to  the 
teeth,  and  there  are  thirst,  complete  anorexia, 'con- 
stipation, dilated  pupils,  and  rapid,  soft,  often  di- 
crotic pulse,  the  delirium  tremens  is  fully  developed. 
When  occurring  after  an  accident  or  operation  it  is 
sometimes  called  iraumalic  delirium,  but,  as  it  does 
not  differ  in  essential  characters  from  idiopathic 
delirium  tremens,  it  is  better  not  to  use  a  separate 
name  for  it.  The  taking  of  food  and  the  securing 
of  sleep  are  the  two  signs  of  improvement  in  this  con- 
dition. If,  on  the  other  hand,  the  tongue  becomes 
dry  and  brown,  the  delirium  incoherent  and  mutter- 
ing, and  the  patient  cannot  be  made  to  answer 
questions,  or  if  epileptiform  convulsions  interrupt 
the  other  symptoms,  it  indicates  iucreasino-  nervous 
prostration,  and  death,  heralded  by  complete  coma 
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generally  ensues.  There  is  a  marked  tendency  to 
the  occurrence  of  low  hypostatic  pneumonia  in  severe 
cases  of  delirium  tremens,  and  the  surgeon  should 
therefore  carefully  examine  the  chest  every  day. 

When  during  convalescence  from  injury  or  opera- 
tion the  patient  complains  of  pain  at  a  distance 
from  the  wound,  and  the  part  is  found  to  be  moder- 
ately tender,  examine  carefully  for  any  sign  of  throm- 
bosis of  a  vein.  If  the  tenderness  is  chiefly  marked 
along  the  course  of  a  vessel,  or  if  a  vein  can  be  felt 
as  a  firm  cord,  or  if  there  is  oedema  of  the  parts 
drained  by  the  vein,  the  diagnosis  is  assured.  The 
exammation  must  be  made  with  the  greatest  care 
lest  the  clot  should  be  displaced.  The  thrombosis 
occurs  with  much  greater  frequency  in  the  common 
femoral  vein  than  elsewhere.  The  onset  of  the  con- 
dition is  accompanied  by  a  rise  of  temperature. 

If  a  patient  with  a  recent  suppurating  woimd,  or 
a  wound  but  recently  healed,  complains  of  pain  and 
stifiness  about  the  muscles  of  the  back  of  the  neck, 
and,  on  examination  these  muscles  are  foimd  firm 
from  tonic  contraction,  and  if  a  vohmtary  effort  to 
bring  them  into  action  causes  a  painful  spasm  in 
them,  or,  preceding  these,  there  occur  spasms  of  the 
muscles  of  the  wounded  limb,  the  onset  of  tetanus 
is  to  be  feared.  And  if  this  tonic  spasm  quickly 
spreads  to  the  muscles  of  the  jaw  and  the  face,  then 
to  those  of  the  trunk,  and  eventually  to  those  of 
the  limbs  (the  hands  usually  remain  free),  while 
paroxysms  of  painful  and  very  intense  spasm  occur 
in  the  affected  muscles,  the  mind  remaining  clear, 
the  diagnosis  of  tetanus  is  established.  A  careful 
search  should  be  made  in  the  wound  secretion  for 
the  tetanus  bacillus.  Cases  of  tetanus  arc  divided 
into  (i)  acute,  with  a  short  incubation  period,  a  very 
rapid  course  with  frequent  paroxysms  and  high 
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temperature;  (ii)  chronic,  coming  on  later— up  to 
three  weeks— after  a  wound,  and  in  which  the  pro- 
gress of  tJie  disease  is  more  gradual  and  the  intensity 
less  marked  ;  and  (iii)  idiopathic,  when  the  disease 
arises  without  being  immediately  preceded  by  any 
known  breach  of  surface. 

Tetanus  is  distinguished— (1)  from  simple  muscular 
spasm  by  the  occurrence  of  paroxysms  of  violent  tonic 
contractions  ;  (2)  from  spinal  meningitis  by  the  cere- 
bro-spinal  fluid  being  found  normal  on  lumbar 
puncture,  by  the  absence  of  pain  and  tenderness 
down  the  spine,  of  shooting  pains  iri  the  trunk  and 
hmbs  apart  from  the  paroxysms  of  contraction,  and 
of  marked  superficial  hyperassthesia,  by  the  order  in 
which  the  parts  are  affected,  by  the  freedom  of  the 
hands  and  feet,  and  by  the  absence  of  palsy  except 
from  exhaustion  in  the  last  stages  of  the  disease  • 
(3)  from  epilepsy  and  hjstero-epilepsy  by  the  absence 
of  unconsciousness,  and  the  great  liability  to  a  fatal 
issue  from  apnoea,  syncope,  or  exhaustion  :  (4)  from 
strychnia  poisoning  by  the  more  gradual  onset  of  the 
symptoms,  the  longer  course  of  the  disease,  and  the 
less  frequency  of  the  attacks  of  opisthotonos  (strychnia 
poisoning  IS  usually  fatal  in  twenty-four  hours)  bv 
the  commencement  and  chief  intensity  of  the  disease 
m  the  muscles  of  the  neck,  jaw,  and  face  (strychnia 
affects  first  and  most  the  muscles  of  the  lower  limb« 
then  those  of  the  trunk  and  the  muscles  of  respira- 
tion) ;   (5)  from  hydrophobia  by  the  persistence  of 
the  muscular  rigidity  between  the  paroxysms  bv  the 
mtense  trismus  as  opposed  to  the  marked  larvn^eal 
spasm  of  hydrophobia,  by  the  absence  of  delirhim 
or  mama,  and  often  by  the  shorter  incubation  period 
and  the  absence  of  the  history  of  a  bite  of  a  raWd 
animal.    (6)  In  tetany  the  spasm  is  lim^  ed  to  a 
single  group  of  muscles,  usually  in  a  limb,  and  pres 
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sure  upon  the  nerve  supplying  these  muscles  always 
excites  the  spasm.  If  the  tetanus  bacillus  can  be 
detected  in  the  wound,  the  diagnosis  is  at  once 
established. 

If  a  patient  has  been  bitten  by  an  animal 
sufiering  from  rabies,  and  at  some  interval  subse- 
quently, usually  between  three  weeks  and  three 
months,  he  becomes  very  depressed  in  spirits,  sleep- 
less, apathetic,  irritable,  or  restless,  and  this  is  suc- 
ceeded by  a  spasmodic  attack  brought  on  by  an 
attempt  to  drink,  the  spasm  affecting  chiefly  the 
muscles  of  the  larynx,  face,  and  those  of  mspira- 
tion,  and  ending  in  complete  muscular  relaxation  ; 
if  this  is  succeeded  by  similar  and  more  severe 
attacks,  always  brought  on  by  some  external  excita- 
tion, such  as  the  attempt  to  drink,  or  even  the  sight 
or  thought  of  water,  a  sudden  noise  or  bright  light, 
a  pufi  of  cold  air,  or  the  contact  of  the  hand  ;  and 
if  with  these  symptoms  there  are  great  mental  excite- 
ment and  restlessness  running  on  to  paroxysms  of 
maniacal  frenzy,  fixed  and  terrible  iUusions,  or  irre- 
sistible impulses,  with  intervals  of  calm  m  which 
the  patient  may  sleep,  the  diagnosis  of  hydrophoUa 
may  be  made.  In  some  cases  vesicles  have  been 
found  around  the  frtenum  linguaj,  but  then-  signifi- 
cance is  doubtful.  If  the  patient  does  not  die  m 
the  acute  stage  from  respiratory  or  cardiac  spasm, 
he  passes  into  a  state  of  gradually  mcreasmg  palsy, 
in  which  the  mind  becomes  clear  only  to  be  again 
clouded  by  the  increasing  asthenia  preceding  death. 

The  signs  by  which  hydrophobia  can  be  distin- 
guished from  tetanus  have  been  already  given,  but 
it  must  be  carefully  distinguished  from  what  is  called 
false  hydrophobia,  which  may  be  a  wilful  or  an  un- 
intentional close  imitation  of  the  real  disease 
presenting,  when  ending  fataUy,  great  difficulty  of 
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diagnosis.  Chief  reliance  must  be  placed  on  dis- 
covering whether  the  patient  has  been  concentrating 
his  thoughts  and  attention  upon  the  disease,  con- 
stantly reading  and  talking  about  it,  or  dreading  its 
onset,  and  on  noting  the  occurrence  of  exaggeration 
of  the  symptoms,  such  as  barking  noises,  snapping 
of  the  jaws,  running  about  on  all  fours,  and  so  on, 
which  are  all  popular  delusions  concerning  the 
disease.  Where  recovery  follows,  the  diagnosis  of 
false  hydrophobia  becomes  extremely  probable,  some 
would  even  say  certain.  Whenever  possible,  care 
should  be  taken  to  ascertain  whether  the  animal 
suspected  of  inoculating  the  patient  suffered  from 
rabies. 


CHAPTER  V 


DIAGNOSIS  OF  INJURIES  OTHER 
THAN  WOUNDS 

The  diagnosis  of  a  case  of  injury  should  include  tlie 
determination  of  the  following  four  facts  : 

1.  The  local  characters  of  the  lesion — its  seat, 
nature,  and  extent.  It  must  not  be  forgotten  that 
more  than  one  injury  may  be  caused  by  a  single 
accident. 

2.  The  effects  of  the  injury  upon  the  patient's  con- 
stitutional state ;  these  may  be  immediate  or  remote. 

3.  The  existence  of  local  conditions  ivhich  share  in 
the  production  of  the  lesion. 

4.  The  presence  of  any  local  or  constitutional  state 
that  may  influence  the  repair  of  the  injury  or  the 
treatment  to  be  adopted. 

The  examination  of  the  case  should  be  method- 
ical and,  if  possible,  complete.  In  every  case  the 
history  of  the  injury  should  be  carefully  noted,  first 
with  a  view  to  estimating  its  possible  and  probable 
effects,  and  secondly  to  detect  any  want  of  cor- 
respondence between  the  alleged  cause  and  the 
observed  effects.  Any  marked  modification  of  the 
symptoms  usually  associated  with  a  particular  injury 
should  be  specially  noted. 

As  the  presence  of  an  external  wound  affects  the 
mode  of  examination  of  an  injured  part  and  the 
way  in  which  a  diagnosis  of  the  injury  is  arrived  at, 
as  well  as  the  prognosis  and  treatment  of  the  case, 
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we  will  consider  in  this  chapter  the  diagnosis  of 
injuries  in  which  there  is  no  external  wound. 

1.  Examine  the  skin  and  s<ibciitancous 
tissue,  and  notice  especially  any  swelling 
and  change  in  colour. — i.  A  dark-red  or  purjjlish 
discoloration  of  the  skin,  which  is  not  dissipated  by 
pressure,  is  due  to  a  recent  eliusiou  of  blood  into 
the  skin,  and  is  called  an  ecchymosis  or  bruise.  The 
effused  blood  goes  through  the  well-known  colour 
changes,  and  later  on  causes  merely  a  yellow  stain. 
When  the  bruise  appears  at  an  interval  after  an 
injury  it  indicates  that  the  source  of  the  hsemor- 
rhagc  is  deeper  than  the  skin,  and  that  it  has  taken 
some  time  for  the  blood  to  travel  to  the  surface. 
As  examples  of  this  may  be  remembered  the  ecchy- 
mosis of  the  eyelids  in  fracture  of  the  roof  of  the 
orbit,  staining  of  the  skin  of  the  groin  in  fracture 
of  the  neck  of  the  femur,  and  of  the  loin  in  cases  of 
hsemothorax  and  of  laceration  of  the  kidney. 

ii.  Swelling  in  the  skin  and  subcutaneous  tissue, 
coming  on  immediately  or  rapidly  after  an  injury,  is 
caused  by  the  escape  of  blood  or  air,  or  of  one  of  the 
fluid  secretions,  into  the  cellular  tissue  of  the  part. 
If  the  swelling  is  very  soft,  elastic  and  crepitant,  it 
IS  due  to  the  presence  of  air,  surgical  eiHpkysema. 
Such  a  swelling  gives  a  tympanitic  note  on  very 
light  percutftiou.  It  is  only  met  with  in  connexion 
with  injuries  of  the  lungs  or  trachea,  or  of  the  air- 
containing  cavities  of  the  skull* 

Injury  of  the  urethra  or  bladder  may  be  at  once 
followed  by  the  escape  of  urine  into  the  cellular 
tissue  of  the  perineum,  scrotum,  and  penis,  or  of  the 
pelvis  and  hypogastrium  ;  injury  of  the  kidney  may 
be  followed  at  a  longer  interval  by  escape  of  urine 
into  the  cellular  tissue  of  the  loin  ;  fracture  of  the 
vault  of  the  skull  may  be  followed  by  escape  of 
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cerebro-spinal  fluid  under  the  scalp,  and  the  forma- 
tion of  a  fluctuating  swelling — traumatic  meningocele. 
With  these  exceptions,  fluid  swellings  immediately 
following  upon  injuries  are  due  to  the  escape  of 
blood.  When  the  blood  forms  a  distinct  fluctuating 
tumour  it  is  called  a  hcematoma.  When  the  blood 
is  poured  out  from  a  single  large  artery,  and  the 
opening  in  the  vessel  wall  remains  patent  so  that 
a  large  swelling  is  formed,  and  the  parts  around 
the  fluid  blood  are  compressed  to  form  a  spurious 
sac,  it  is  called  a  circumscribed  traumatic  aneurysm. 
When  the  blood  infiltrates  the  planes  of  cellular 
tissue  without  forming  a  circumscribed  swelling  it  is 
spoken  of  as  an  extravasation  of  blood.  {See  Chap. 
XVII.) 

Hfematoma  is  generally  combined  with  a  certam 
amount  of  superficial  bruising.  The  collection  ot 
blood  may  long  remain  fluid,  or  it  may  coagulate, 
and  the  presence  or  absence  of  fluctuation  will  deter- 
mine this  point ;  occasionally  such  a  swelling  suf- 
purates,  or,  more  strictly,  the  tissues  aroimd  it  become 
inflamed  and  suppurate.  This  has  to  be  distin- 
guished from  simple  inflammatory  oedema  following 
the  tissue  laceration,  and  is  recognized  (a)  by  in- 
creased and  progressive  swelling  ;  (6)  by  surround- 
ing osdema ;  (c)  by  heat  and  redness  of  the  part ; 
{d)  by  severe  pain  of  a  throbbing  character  ;  (e)  by 
pyrexia  of  a  suppurative  type  :  sometimes  there  are 
chills  or  even  a  rigor,  and  sweating. 

iii.  The  presence  over  a  bruised  part  of  blebs 
containing  blood-stained  serum  of  a  deep-red  ^or 
brown  colour  is  an  important  sign  of  fracture  oi  a 
subjacent  bone.  These  blebs  are  often  extensive,  and 
to  the  uninitiated  have  a  threatening  look  ;  they  do 
not  really  add  materially  to  the  gravity  of  a  case. 
They  must  be  distinguished  from  the  blebs  caused  by 


V] 


INJUEIBS  OF  BONE 


37 


burns,  in  whicli  the  clear  serum  quickly  coagulates, 
and  from  those  of  gangrene,  which  are  accom- 
panied by  other  signs  of  tissue-death.    {See  Chap. 

xxni.) 

iv.  When  the  amoimt  of  extravasated  blood  is 
out  of  all  proportion  to  the  nature  of  the  injury, 
the  j)atient,  especially  if  a  male,  is  probably  the 
subject  of  hcemophilia. 

2.  Examine  the  bone. — Carefully  compare 
the  injured  with  the  corresponding  uninjured  part 
of  the  body,  first  with  the  eyes,  then  with  the  hands 
and,  in  some  cases,  also  with  the  measuring  tape. 
Whenever  possible  such  an  examination  should  be 
completed  by  the  taking  of  one  or  more  X-ray 
pictures.  A  good  skiagram  will  afford  definite  evi- 
dence in  a  case  of  doubt,  and  the  additional  informa- 
tion it  gives  when  the  bone  is  known  to  be  injured 
is  of  the  greatest  value. 

The  special  clinical  signs  of  injury  are — 
Deformity. 

Mobility  in  the  length  of  the  bone. 
Crepitus. 

Acute  localized  pain  and  tenderness. 
^  Deformihj.~Ii  any  difference  between  the  two 
sides  is  noticed,  ascertain  whether  they  were  sym- 
metrical before  the  injury.  It  has  been  shown  that 
perfect  symmetry  in  the  limbs  is  not  so  general  as 
was  formerly  believed  to  be  the  case,  and  a  difference 
in  length  of  the  two  limbs  must  not  be  taken  as  a 
proof  of  fracture  or  dislocation  unless  supported  by 
other  evidence.  The  asymmetry  which  is  not  the 
result  of  gross  congenital  malformation,  of  previous 
injury,  or  of  disease,  affects  each  segment  of  a  limb, 
while  that  resulting  from  injury  affects  only  one 
segment.  For  example,  if  in  measuring  the  two 
lower  limbs  one  is  found  |  in.  shorter  than  its  fellow, 
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if  this  shortening  is  merely  congenital  asymmetry 
the  thigh  and  leg  will  each  be  foimd  to  be  about 
J  in.  shorter  than  its  fellow  ;  if,  liowever,  this  short- 
ening is  due  to  a  fracture  of  the  femur,  the  measure- 
ment of  the  leg  will  be  found  the  same  on  the  two 
sides  and  the  difference  will  be  limited  to  the  thighs. 
In  comparing  two  limbs,  they  should  be  placed  in  the 
same  position  and  measured  from  exactly  the  same 
bony  points. 

When  the  hand  is  passed  carefully  over  the 
injured  bone  it  may  detect  both  alteration  in  out- 
line and  local  tenderness.  A  suddenly  produced 
alteration  in  the  shape  of  a  bone  can  only  be 
the  result  of  a  fracture.  The  deformity  may  be 
extreme,  obvious  to  the  eye,  as  in  the  common 
fracture  of  the  clavicle,,  or  there  may  be  no  de- 
formity at  all,  as  in  many  cases  of  a  fracture  of  a 
rib.  Between  these  extremes  all  grades  are  met 
with.  The  deformity  also  varies  in  nature — it  may 
be  a  bend  in  the  bone  or  a  crusliing-in  of  the  bone  ; 
the  broken  ends  may  be  slightly  displaced  or  quite 
separated;  or,  again,  a  detached  fragment  may  be 
tilted  out  of  place. 

In  examining  the  bone  these  details  should  all 
be  noticed  and  an  attempt  be  made  to  find  out  the 
direction  of  the  plane  of  fracture,  the  nature  and 
extent  of  the  displacement,  and,  if  possible,  the 
number  of  the  fragments.  This  examination  must 
be  made  gently  and  carefully  so  as  not  to  give  un- 
necessary pain  and  not  to  bruise  or  tear  the  soft 
parts  nor  unintentionally  to  disimpact  a  fracture. 

Mohility  in  the  length  of  a  bone  is  determined 
by  grasping  the  part  "firmly  witJi  one  Iiand  close 
above  aud'tlie  other  hand  close  below  the  seat  of 
the  injury,  and,  first  gently,  and  then  more  vigor- 
ously, attempting  to  move  the  one  part  upo)i  the 
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other.  If  auy  movement  or  crepitus  is  detected  it 
is  enough,  but  if  not,  more  force  is  gradually  used 
and  the  whole  length  of  the  bone  explored,  until  it 
is  ascertained  that  no  part  of  it  is  movable  on  the 
rest.  The  movement  upon  one  another  of  the  frag- 
ments of  a  recently  broken  bone  causes  a  quite 
characteristic  grating  called  crepitus  ;  it  is  simulated 
only  by  the  rough  sensation  felt  in  a  joint  in  cases 
of  advanced  osteo  -  arthritis  or  of  Charcot's  joint 
disease.  When  the  fracture  has  occurred  at  an 
epiphysial  line  the  crepitus  is  softer  in  character, 
as  the  two  surfaces  are  cartilaginous  rather  than 
bony.  The  movement  of  the  ends  of  a  broken 
bone  is  painfvd,  except  in  those  sufiering  from 
paralysis  or  tabes  dorsalis  ;  this  examination  should 
therefore  be  made  as  gently  as  possible,  and  should 
not  be  repeated  when  once  the  mobility  or  crepitus 
has  been  felt. 

x\  fracture  is  generally  aciitehj  lender,  and  if, 
on  running  the  fingers  along  a  bone,  one  spot  or 
part  is  found  to  be  acutely  sensitive,  it  is  strong 
presumptive  evidence  of  a  fracture  there  ;  the  pain 
may,  however,  be  due  to  a  bruise  of  the  periosteum. 

X-rays  enable  us  to  see  the  outline  of  a  bone, 
and  to  detect  any  deformity  in  it,  even  such  a  minor 
degree  as  cannot  be  recognized  by  the  eye  or  the 
hand  through  the  covering  of  soft  parts.  But  they 
also  show  the  intimate  arrangement  of  the  bony 
lamellae — the  structure  of  a  bone — and  enable  us  to 
recognize  the  disturbance  of  this  structure  produced 
by  a  fissure,  even  when  there  is  no  displacement. 
By  the  X-rays  many  fractures  are  recognized  that 
cannot  be  otherwise  diagnosed,  and,  as  the  use  of 
this  method  is  both  painless  and  harmless,  it  is  of 
very  great  value.  A  good  skiagram  does  much  more 
than  demonstrate  the  existence  of  a  fracture^  for  it 
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also  shows  the  direction  and  amount  of  displacement 
of  the  fragments,  the  existence  of  comminution  or 
impaction,  and  in  some  cases  the  presence  of  a 
foreign  body,  such  as  a  bullet. 

In  regard  to  the  use  of  X-rays  for  diagnosis,  two 
or  three  cautions  may  be  given.  In  the  first  place, 
skiagraphy  should  always  be  preferred  to  the  use  of 
the  fluorescent  screen  ;  it  is  only  in  a  skiagram  that 
precise  details  can  be  appreciated.  Skiagrams 
should  be  taken  in  two  planes,  or  stereoscopic  pic- 
tures should  be  made.  A  slight  fissure  may  be 
visible  in  one  plane  only,  and  the  character  of  dis- 
placement can  only  be  fully  revealed  in  a  stereo- 
scopic pictui'e.  Even  with  these  precautions  it 
requires  an  expert  in  the  interpretation  of  skiagrams 
to  detect  a  fracture  in  some  cases.  Then  it  is  necessary 
to  warn  the  inexperienced  against  the  fracture-like 
appearances  at  the  epiphyses  of  immature  bones : 
this  source  of  error  is  easily  avoided  by  taking  an 
exactly  similar  skiagram  of  the  opposite  and  un- 
injured member.  But  the  companion  picture  must 
be  exactly  similar  ;  sometimes,  by  a  little  alteration 
of  the  angle  at  which  the  skiagram  is  taken,  the  ap- 
pearance of  a  fracture  may  be  very  closely  simulated. 
Lastly,  it  must  be  remembered  that  sldagrams  are 
shadowgrams,  and  that  the  distance  of  the  bone 
from  the  photographic  plate  exaggerates  the  deformity 
or  displacement  that  is  present.  The  correct  use  of 
skiagrams  in  the  diagnosis  of  injuries  and  diseases 
of  bone  requires  experience  and  some  amount  of 
expert  knowledge,  and  is  not  the  extremely  easy 
matter  that  some  have  thought. 

The  injuries  of  bone  are  contusion,  fracture,  separa- 
tion of  epiphyses. 

A  fracture  may  be  fissured,  incomplete,  impacted, 
or  complete ;  any  one  of  these  may  be  simple  or  com- 
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pound,  and  may  be  comminuted  or  multiple.  A 
separation  of  epiphysis  may  be  simple  or  compound. 

Severe  local  pain  and  tenderness  at  the  site  of 
a  direct  injury  to  a  bone,  without  either  alteration 
in  the  shape  of  the  bone,  shortening,  mobility  in  its 
length,  or  crepitus,  are  the  signs  of  a  bruise  of  the 
periosteum  and  bone  or  of  a  fissured  fracture.  It  is 
impossible  to  distinguish  with  certainty  between  these 
injuries  without  a  good  skiagram  ;  many  cases  that 
were  formerly  diagnosed  as  merely  contusions  of 
bone,  or  sprains,  are  now  shown  by  the  use  of  X-rays 
to  be  cases  of  fissured  fracture.  The  more  diffused 
and  dull  the  pain,  the  greater  the  probability  of  its 
being  only  a  bruise ;  the  more  acute  and  the  more 
precisely  localized  the  pain  and  tenderness,  and  the 
longer  these  severe  symptoms  last,  the  greater  the 
probability  of  its  being  a  fissure  of  hone. 

In  a  child  a  bone  may  be  found  bent,  and  the 
direct  distance  between  its  two  ends  shortened,  as 
the  result  of  an  injury,  without  either  mobility  or 
crepitus  at  the  bend.  This  is  an  incomplete  or  greens 
stick  fracture.  It  is  most  often  seen  in  the  clavicle 
and  the  forearm,  but  may  be  met  with  in  other  long 
bones  ;  it  always  results  from  indirect  violence.  It 
must  be  distinguished  from  a  rickety  curve  in  the 
bone,  and  from  the  deformity  sometimes  caused  by 
congenital  syphilis.  Both  of  these  deformities  are 
chronic,  gradually  produced,  and,  as  a  rule,  sym- 
metrical, and  associated  with  other  signs  of  rickets 
or  syphilis.  It  is  important,  however,  to  remember 
that  a  greenstick  fracture  is  more  liable  to  occur  in 
a  rickety  than  in  a  healthy  child. 

When,  as  the  immediate  result  of  direct  violence 
to  a  bone,  there  is  alteration  in  its  contour  and 
length,  but  no  mobility  at  the  seat  of  the  supposed 
fracture  and  no  crepitus,  there  is  an  impacted  frac- 
c* 
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ture.  It  is  distinguished  from  incomplete  fractuxe 
by  the  age  of  the  patient  and  by  the  deformity  (when 
this  can  be  clearly  made  out)  not  being  a  rounded 
curve  in  the  bone.  A  skiagram  is  the  most  certain 
means  of  demonstrating  an  impacted  fracture.  The 
lower  end  of  the  radius  and  the  upper  end  of  the 
femur  are  the  most  frequent  seats  of  impacted 
fracture. 

Mobility  in  the  length  of  a  bone  is  proof  of  a 
complete  fracture.  In  such  a  case  some  or  all  of  the 
following  signs  will  be  met  with  :  altered  contour 
of  the  bone  if  the  fragments  are  displaced  ;  altera- 
tion in  the  length  of  the  limb  if  there  is  overriding 
or  separation  of  the  fragments ;  rough  crepitus  if  the 
fragments  are  in  contact ;  localized  pain  and  tender- 
ness at  the  seat  of  fracture,  at  once  greatly  increased 
by  any  movement  of  the  fragments  ;  and  swelling. 
Bones  are  very  vascular  structures  ;  their  fracture  is 
followed  by  a  good  deal  of  hfemorrhage,  and  in 
a  few  hours  this  is  succeeded  by  free  serous 
exudation.  The  swelling  in  the  overlying  soft  parts 
may  lead  to  the  formation  of  blebs  containing 
coloured  serum.  The  patient  may  say  that  he  heard 
the  snap  of  the  breaking  bone. 

When  a  bone  breaks  imder  ordinary  use  or 
from  a  very  slight  injury,  it  is  the  result  of  some 
previous  change  in  the  bone,  and  is  called  a  sponta- 
neous fracture.  Tumours  of  bone,  fi-agilitas  ossium, 
atrophy  of  bone,  and  locomotor  ataxy  are  the 
chief  causes  of  this  form  of  fracture,  and  evidence 
of  one  or  other  of  these  conditions  should  be 
sought  for.  A  woimd,  whether  in  skin  or  mucous 
membrane,  extending  down  to  the  seat  of  fi-acturc, 
converts  the  injury  into  a  compound  fracture  :  all 
other  cases  are  simple  fi-actures. 

If  mobility  is  obtained  with  great  ease,  and  is 
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accompauied  with  marked  and  readily  elicited  cre- 
pitus, suspect  a  comminuled  fracture  ;  and  if  mani- 
pulation shows  that  the  bone  is  broken  into  more 
than  two  fragments  (if,  for  instance,  other  fragments 
are  felt  separate  from  and  movable  upon  the  two 
main  ones),  this  suspicion  is  converted  into  certainty. 
If,  however,  the  fragments  are  broken  off  by  distinct 
fractures,  it  is  called  a  double  fracture.  Comminution 
is  generally  easily  detected  in  comjjound  fractures, 
as  the  fragments  can  be  felt,  but  is  often  over- 
looked in  simple  fractures,  especially  when  small 
splinters  or  fragments  are  detached  from  the  deep 
aspect  of  a  bone.  When  a  sharp-pointed  fragment, 
not  including  the  whole  thickness  of  a  bone,  is 
detached,  it  is  spoken  of  as  a  spliniered  fracture. 

If  a  fracture  occurs  in  the  position  and  direction 
of  the  junction  of  an  epiphysis  with  a  diaphysis,  in 
a  person  under  20  years  of  age,  and  if  the  crepitus 
is  softer  and  less  distinct  than  in  a  common  fracture, 
it  is  a  diastasis  or  separation  of  an  epiphysis.  This 
is  most  commonly  seen  at  the  lower  end  of  the 
radius  and  femur,  and  the  upper  or  lower  end  of 
the  humerus.  It  is  a  grave  injury,  as  it  is  liable  to 
affect  the  subsequent  growth  of  the  bone. 

A  good  skiagram  enables  us  to  recognize  with 
|)recision  all  these  details  in  various  fractures  of 
bones,  and  is  to  be  relied  upon  whenever  available  in 
preference  to  other  methods  of  diagnosis. 

3.  Examine  the  joint  or  Joints  This  exam- 

■  nation  must  be  systematic,  and  should  determine  (i) 
vliether  there  is  any  displacement  of  the  articular 
'■nd  of  a  bone,  and  if  so,  to  what  extent ;  (ii)  whether 
there  is  any  fracture  into  the  joint ;  (iii)  whether 
there  is  any  laceration  of  ligaments,  or  (iv)  effusion 
into  the  joint. 

i.  Compare  carefully  the  same  joints  of  the  two 
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sides  of  the  body,  and  determine  whether  the  articu- 
lating bones  retain  their  normal  relative  position  ; 
any  modification  of  this  is  a  dislocation,  which  may 
be  comflete  or  incomflete.    The  two  signs  of.  dis- 
location which  are  unmistakable  are  the  absence  of 
an  articular  end  of  bone  from  its  normal  situation, 
and  its  presence  in  an  abnormal  position  ;  and  the 
student  must  not  forget  that  the  diagnosis  should 
be  made  to  rest  upon  these  phenomena,  and  not  upon 
mere  alterations  in  contour  and  measurement,  which, 
although  depending  directly  upon  the  displacement, 
may  yet  be  simulated  by  other  conditions.    It  is 
only  where,  from  special  conditions,  these  signs  can 
not  be  clearly  and  directly  elicited  that  the  indirect 
evidence  of  displacement  of  a  bone  must  be  relied 
upon.    For  example,  an  empty  glenoid  cavity,  and 
the  head  of  the  humerus  resting  on  the  ribs  just 
below  the  coracoid  process,  are  absolute  signs  of  a 
subcoracoid  dislocation  of  the  shoulder,  and  are  of 
more  value  than  a  number  of  such  observations  as 
flattening  of  the  shoulder,  alteration  of  the  axis 
of  the  arm,  certain  limitations  of  movement,  and 
so  on. 

ii.  The  articular  end  of  a  bone  must  be  exammed 
for  fracture  in  the  same  way  as  the  rest  of  the  bone. 
A  good  skiagram  will  enable  the_  surgeon  to  dis- 
tinguish at  once  a  fracture  into  a  joint  from  a  frac- 
ture near  a  joint.  Apart  from  X-rays,  a  fracture  mto 
a  joint  will  be  diagnosed  when  (a)  the  position  of 
the  fracture  necessarily  involves  this  injury— e.g. 
transverse  fracture  of  the  patella  ;  (b)  a  part  of 
the  articular  surface  can  be  identified  as  detached ; 
or  (c)  there  is  rapid  effusion  of  blood  into  the  jomt, 
-  A  skiagram  affords  the  most  precise  and  reliable 
information  as  to  the  exact  nature  and  extent  of 
the  injury  of  articular  bone. 
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iii.  Examine  the  movement  of  the  joint,  and 
notice  (1)  the  range  of  movement — whether  it  is 
limited  or  excessive ;  (2)  any  locking  or  sudden 
freeing  of  the  joint;  and  (3)  the  pain  accompanying 
movement. 

If,  after  a  sudden  wrench  or  strain  to  a  joint, 
it  becomes  swollen  and  painful,  and  movement  is 
limited  and  very  painful,  while  examination  shows 
that  there  is  neither  fracture  nor  dislocation  of  the 
bones,  nor  rupture  nor  displacement  of  muscles  and 
tendons,  it  is  a  sprain  of  the  joint.  Sprains  vary 
greatly  in  their  intensity.  If  there  is  an  unnatural 
degree  of  mobility  in  a  joint,  as  of  lateral  motion 
in  the  knee-joint,  it  indicates  rwpture  of  the  ligament 
normally  limiting  that  movement  ;  if,  on  the  other 
hand,  without  this  unnatural  extent  of  movement, 
a  particular  movement  causes  acute  pain,  it  indicates 
a  stretching  and  partial  laceration  of  the  ligarnent  that 
is  put  on  the  stretch  by  the  movement  in  question. 
When,  however,  slight  movements,  not  extensive 
enough  to  stretch  any  ligaments,  elicit  sharp  pain, 
and  there  is  rapid  effusion  into  the  synovial  cavity, 
as  show"n  by  a  fluid  swelling  having  the  outline  of 
that,  cavity,  it  indicates  that  the  chief  stress  of 
the  injury  has  fallen  upon  the  synovial  membrane, 
and  that  it  is  to  be  regarded  rather  as  a  bruise  and 
laceration  of  the  synovial  membrane.  In  some  cases, 
particularly  at  the  knee,  the  joint  is  found  rigid,  or 
"  locked,"  and  then,  with  a  sudden  movement,  it 
becomes  free,  and  at  the  same  moment  something  is 
felt,  or  even  heard,  to  slip  aside.  This  "  internal 
derangement  of  a  joint  "  is  due  either  to  a  torn  or 
displaced  interarticular  cartilage  or  tendon,  or  to  a 
loose  cartilage  becoming  caught  between  the  bones. 
Great  care  must  be  taken  to  determine  whether 
there  is  displacement   of   any  of  the  structures 
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entering  into  or  immediately  surrounding  the  joint 
— bones,  interarticular  cartilage,  or  tendons. 

iv.  Efiusion  of  blood  into  a  joint,  hcemartlirus, 
recognized  by  the  synovial  cavity  becoming  distended 
immediately  after  an  injury,  is  generally  due  to  a 
fracture  into  the  joint,  e.g.  fracture  of  the  patella.  In 
hcBmofliilia  it  may  occur  as  the  residt  of  quite  slight 
violence. 

When  a  joint  becomes  distended  with  fluid  some 
houi's,  or  a  day,  after  an  injury,  it  indicates  traumatic 
synovitis.  This  may  be  caused  by  any  injury  or 
irritation  of  the  synovial  membrane,  especially  a  con- 
tusion, sprain,  or  fracture  into  or  near  the  joint. 

A  severe  wrench  may  tear  away  a  ligament  or 
tendon  with  a  scale  of  bone  attached  to  it.  This  form 
of  injury  is  seen  particularly  often  at  the  knee.  The 
tendon  of  the  quadriceps  may  be  torn  from  the  top 
of  the  patella  with  a  thin  scale  of  that  bone,  the 
injury  being  strictly  a  fracture.  Or  the  ligamentum 
patellcB  may  be  torn  from  the  tibia  with  the  part 
of  the  epiphysis  which  forms  the  tubercle  of  that 
bone.  A  sldagram  will  show  such  a  lesion  better 
than  any  other  of  our  diagnostic  methods. 

4.  Muscles  and  tendons. — Muscles  may  be 
either  bruised,  strained,  or  ruptured  ;  tendons  may 
be  ruptured,  torn  away  from  their  attachment,  or 
displaced.    (See  also  p.  210.) 

Examine  the  part  to  ascertain  whether  there  is 
any  swelling  of  a  muscle,  or  any  gap  to  be  felt  in 
one,  especially  during  its  contraction;  whether  the 
tendons  occupy  their  normal  relation  to  the  bones, 
and  can  be  made  tense;  and  notice,  also,  whether 
the  contraction  of  any  muscle  is  painful. 

i.  When,  after  a  blow,  strain,  or  prolonged  and 
violent  contraction,  a  muscle  is  found  swollen,  tender 
o  pressure,  with  a  sense  of  stiffness  and  weakness, 
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and  acute  pain  is  produced  on  attempting  to  put 
it  into  action,  the  injury  is  a  bruise  or  strain  of  a 
muscle ;  when  produced  by  a  blow  it  is  a  bruise 
{contusion),  and  when  caused  by  over-use  it  is  a  strain. 
This  latter  injury  is  most  common  in  the  deltoid,  pec- 
toralis  major,  biceps,  flexors  or  extensors  of  the 
forearm  (tennis-elbow),  adductor  muscles  of  the  thigh 
(rider's  sprain),  hamstrings,  muscles  of  the  calf,  and 
the  extensors  of  the  spine. 

ii.  When,  during  a  sudden  and  powerful  contrac- 
tion of  a  muscle,  there  is  experienced  pain — the 
patient  often  thinks  he  has  been  struck  on  the  part 
by  a  stone  or  stick — followed  by  a  sense  of  weak- 
ness, and  on  examination  there  is  found  a  gap  in  a 
muscle,  with  swelling  from  effused  blood,  a  rupture 
of  a  muscle  has  occurred.  Attempts  to  put  the 
muscle  into  action  are  painful  and  futile,  and  make 
the  gap  in  its  contour  more  marked. 

iii.  When,  with  symptoms  exactly  like  those 
attending  rupture  of  a  muscle,  there  is  not  found 
any  gap  in  a  muscle  or  swelling  over  its  fleshy  part, 
and  yet  it  is  impossible  to  make  its  tendon  tense 
or  to  produce  its  particular  movement ;  or  if  a  dis- 
tinct gap  can  be  felt  in  the  tendon,  as  in  the  case 
of  rupture  of  the  tendo  Achillis,  rujjture  of  a  tendon 
may  be  diagnosed. 

iv.  When  a  tendon  cannot  be  made  tense  by  con- 
traction of  its  muscle,  and  the  skiagram  shows  that 
a  thin  piece  of  bone  is  detached,  it  is  an  example 
of  the  injury  referred  to  on  p.  46,  the  surface  of 
bone  to  which  the  tendon  is  attached  having  broken 
away  from  the  bone  in  place  of  the  tendon  giving 
way. 

v.  When,  as  the  result  of  some  sudden  strain  or 
wrench,  there  is  acute  pain,  with  tenderness  in  the 
course  of  a  tendon,  swelling  and  cccliymosis,  and 
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contraction  of  one  of  the  muscles  of  the  part  ex- 
cites severe  pain,  while  its  tendon  is  found  not  to 
occupy  its  normal  position,  a  dislocation  of  a  tendon 
has  occurred.  This  is  most  frequently  seen  at  the 
ankle,  in  connexion  with  the  peroneus  longus  tendon 
which  starts  forwards  over  the  malleolus,  or  at  the 
knee,  where  the  patella  with  its  tendon  is  displaced 
on  to  the  outer  side  of  the  joint,  or  one  or  other 
hamstring  tendon  is  displaced.  It  is  said  also  to 
occur  in  connexion  with  the  long  tendon  of  the 
biceps,  causing  the  arm  to  be  locked  in  the  abducted 
position  until  set  free  by  flexion  and  rotation  of  the 
shoulder. 

5.  Examine  the  vessels. — The  signs  of  injury 
to  vessels  are  those  of  interruption  in  the  arterial 
and  venous  circulation  and  of  considerable  local 
haemorrhage.  These  may  follow  the  injury  imme- 
diately, or  develop  more  slowly.  The  surgeon  should 
feel,  therefore,  for  pulsation  in  the  arteries  beyond 
the  injured  part,  and  compare  it  with  that  in  the 
corresponding  vessels  in  the  other  aide  of  the  body  ; 
he  should  notice  any  local  pallor,  coldness,  numb- 
ness, and  loss  of  power,  and  also  any  venous  con- 
gestion. He  can  estimate  the  vigour  of  the  local 
circulation  by  noticing  how  quickly  the  colour  re- 
turns into  a  part  which  he  has  blanched  by  gentle 
pressure.  The  amount  and  tension  of  swelling  at  the 
seat  of  injury  are  to  be  observed,  and,  where  possible, 
the  main  vessels  are  to  be  traced  with  the  fingers, 
and  any  sudden  loss  of  the  pulse  in  an  artery  or 
any  consolidation  of  the  vessel  recognized. 

i.  Loss  of  pulsation  in  the  arteries  beyond  the 
seat  of  injury  shows  that  the  lumen  of  the  main 
vessel  is  interrupted.  If  this  is  noticed  directly 
after  an  injury,  and  there  is  no  great  local  swelling, 
it  is  due  to  contusion  or  laceration  of  the  artery  with 
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thrombosis,  the  torn  inner  and  middle  coats  of  the 
vessel,  together  with  blood-clot,  having  blocked  up 
the  lumen  of  the  vessel.  In  some  cases  the  blocked 
artery  can  be  felt  firm  and  pulseless. 

ii.  When  the  loss  of  pulsation  occurs  at  some 
interval  after  an  injury,  and  without  great  local 
swelling,  it  is  due  to  secondary  occlusion  of  the  artery, 
and,  if  embolism  can  be  excluded,  traumatic  arteritis 
and  thrombosis  is  to  be  diagnosed. 

iii.  Where  the  loss  of  pulsation  in  the  distal  arteries 
is  associated  with  considerable  local  swelling,  it  shows 
that  the  main  artenj  is  ruptured  and  bleeding.  Owing 
to  the  absence  of  a  sac  there  is,  as  a  rule,  neither 
pulsation  nor  thrill  in  the  swelling.  Should  one  or 
both  of  these  signs  be  present,  the  condition  is  known 
as  circumscribed  traumatic  aneurysm.  The  size  and 
tension  of  the  swelling,  as  well  as  its  rapidity  of 
growth,  are  measures  of  the  rate  at  which  the  blood 
is  being  poured  out  into  the  tissues.  Owing  to  the 
effused  blood  compressing  the  veins,  the  parts  below 
become  swollen  and  oedematous,  and  this  may  be 
followed  by  moist  ganyrene. 

iv.  If  in  a  case  of  fracture  or  dislocation  the 
arteries  beyond  are  pulseless,  but  the  pulse  returns 
in  them  when  the  displacement  of  the  bone  is  cor- 
rected, there  has  evidently  been  merely  compression 
of  the  artery.  This  is  a  rare  event ;  if  the  pressure 
is  severe  and  long-continued,  it  is  liable  to  be  followed 
by  traumatic  arteritis  and  thrombosis.  The  rare 
cases  of  causalyia  following  such  an  injury  are  j^rob- 
ably  due  to  irritation  of  the  nerves  running  in  the 
sheath  of  the  artery  (see  p.  68). 

V.  A  rapidly  formed  swelling  at  the  seat  of  injury 
is  always  due  to  haemorrhage,  except  in  the  cases 
of  extravasation  of  urine  and  of  emphysema.  The 
rapidity  of  its  formation  is  a  guide  to  the  size  of 
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the  vessels  from  which  the  blood  is  escaping;  and 
when  the  pulse  beyond  shows  that  the  main  artery  is 
intact,  the  source  of  the  bleeding  may  be  either  a 
ruptured  secondary  artery  or  a  rwptured  vein. 

vi.  When,  a  short  time  after  an  injury,  a  vein 
is  felt  as  a  firm  solid  cord,  tlironibosis  of  a  vein  from 
contusion  may  be  diagnosed.  This  form  of  venous 
thrombosis  is  limited  to  the  injured  vein,  or  only 
extends  very  slowly,  and  is  to  be  distinguished  from 
spreading  thrombosis  (see  p.  30). 

vii.  In  many  cases  the  exact  extent  of  vascular 
injury,  cannot  be  diagnosed.  Local  swelling,  as  already 
stated,  is  the  measure  of  subcutaneous  hasmorrhage  ; 
pallor  and  coldness  of  the  parts  beyond  are  the  index 
of  obstruction  to  the  arterial  flow,  and  oedema  and 
lividity  are  the  signs  of  venous  obstruction.  These 
localized  disturbances  of  the  circulation  are  to  be 
distinguished  from  the  general  effects  of  shock  and 
loss  of  blood  which  influence  the  circulation  equally 
in  all  parts  of  the  body. 

6.  Examine  the  nerves. — Nerves  may  be  con- 
tused, lacerated,  or  compressed  by  subcutaneous  in- 
juries, and  later  on  may  be  inflamed,  or  become  the 
seat  of  tumours.  The  history  of  the  case  will  deter- 
mine whether  the  lesion  is  contusion  from  a  direct 
blow,  laceration  from  overstretching,  or  compression 
from  the  displacement  of  a  bone,  the  formation  of 
callus,  or  the  extensive  effusion  of  blood  or  other 
fluid.  Where  the  injury  is  due  to  contusion,  lacera- 
tion, or  displacement  of  a  bone,  as  in  a  dislocation, 
the  symptoms  come  on  at  once  ;  but  where  they  are 
dependent  upon  the  pressure  of  cfl'used  blood,  or  of 
an  abscess,  or  on  the  implication  of  a  nerve  in  callus, 
they  come  on  later.  Where  there  is  any  reason  to 
suspect  an  injury  to  a  nerve,  the  surgeon  should  care- 
fully test  the  patient's  power  of  contracting  all  his 
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muscles,  and  the  acuteness  of  the  sensibility  of  the 
skin,  comparing  together  the  sound  and  the  injured 
limbs.  The  exact  distribution  of  the  motor  and 
sensory  paralytic  phenomena  will  indicate  the  nerve 
or  nerves  that  are  involved. 

The  muscles  must  be  examined  by  testmg  the 
patient's  power  of  voluntary  contraction,  by  care- 
fully noting  their  response  to  the  faradic  and  galvanic 
currents,  and  by  observing  signs  of  wasting.  When 
the  patient  has  lost  the  power  of  voluntary  contrac- 
tion and  the  muscle  does  not  respond  to  faradism, 
there  is  interference  with  the  motor  nerve  of  that 
muscle.  If  the  response  to  galvanism  is  quite  brisk, 
especially  at  the  kathode,  the  injury  to  the  nerve 
is  partial.  But  if  after  a  short  interval  the  response 
to  galvanism  is  a  little  increased,  and  is  greater  at 
the  anode  than  at  the  kathode,  or  if  after  a  longer 
interval  from  the  injury  the  reaction  to  galvanism 
is  lessened  or  even  lost,  and  there  is  great  wasting 
of  the  muscle,  there  is  total  interruption  of  the  nerve- 
supply  to  that  muscle. 

As  regards  sensation,  even  more  minute  observa- 
tians  must  be  made;  it  is  not  enough  to_  test  it 
ro.ia-lily  by  the  finger  or  a  pin,  for  sensation  includes 
at  least  three  varieties  of  sensory  responses,  each  of 
which  has  its  own  path  to  the  nerve  centres,  and 
must  be  separately  tested. 

1.  ProlO'pathic  sensation — the  response  to  a  pin- 
prick, heat  and  cold,  the  sensation  of  pain — should 
be  tested  by  the  careful  use  of  a  sharp  pin,  and  by 
two  test-tubes  containing  iced  and  hot  water  respec- 
tively. Protopathic  sensory  nerves  overlap  widely, 
but  the  path  of  sensation  is  entirely  confined  to  the 
posterior  nerve-root,  and  therefore  a  limited  and 
ill-defined  area  of  protopathic  ansesthesia  indicates 
interruption  in  the  sensory  path  of  a  nerve,  while  a 
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wide  area  of  this  form  of  ansesthesia  shows  that  there 
is  injury  to  a  nerve-root. 

2.  Epicritic  sensation  —  the  finer  tactile  sen- 
sation, and  the  detection  of  small  differences 
of  temperatiire  —  is  tested  by  gently  stroldng 
the  skin  with  a  fine  tuft  of  cotton-wool  or  a 
very  soft  camel's-hair  brush.  Loss  of  epicritic  sen- 
sation is  usually  sharply  defined  and  corresj)onds  to 
the  distribution  of  individual  nerves.  A  well- 
defined  area  of  epicritic  anassthesia  indicates  injury 
to  the  corresponding  nerve  or  nerves,  and  if  the  area 
of  epicritic  ansesthesia  is  smaller  than  the  area  of 
l^rotojjathic  ansesthesia  the  injury  is  to  a  posterior 
nerve-root  or  roots — for  epicritic  sensation  may 
reach  the  nerve-centre  through  adjacent  uninjured 
nerve-roots. 

3.  Deep  sensation,  by  which  we  appreciate  firm 
pressure,  and  the  position  of  a  part — the  "  muscidar 
sense  " — is  not  conveyed  through  cutaneous  nerves 
or  the  posterior  nerve-roots,  and  it  passes  up  the 
same  side  of  the  spinal  cord.  If  this  sensation  is  lost 
on  the  side  on  which  there  is  superficial  ansesthesia, 
it  indicates  an  injury  to  both  anterior  and  posterior 
nerve-roots.  Superficial  anfesthesia  on  one  side  asso- 
ciated with  deep  ansesthesia  of  the  corresponding 
part  of  the  other  side  of  the  body  indicates  a  uni- 
lateral lesion  of  the  spinal  cord  on  the  side  of  the 
loss  of  muscular  sensation.  Loss  of  sensation  of  all 
kinds  up  to  a  well-defined  circular  line  ("  stocking 
ansesthesia  ")  and  flaccid  paral3''sis  wifrJiout  loss  of 
electrical  reaction  in  the  affected  muscles  indicate 
hysteria. 

As  late  consequences  of  nerve  injury  various 
forms  of  trophic  change  must  be  noted.  The  skin 
may  be  rougli,  scaly,  pale,  and  dry,  or  thin,  con- 
gested, glossy,  and  moist,  with  a  tendency  to  vesica- 
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tion,  suppuration,  or  ulceration.  The  hair  and  nails 
may  be  broken  short  or  shed,  or  the  nails  may  be 
ridged,  and  there  may  be  ulcerative  paronychia. 
The  muscles  and  bones  may  be  atrophied.  Joints, 
especially  of  the  fingers  and  toes,  may  be  ankylosed, 
and  the  growth  of  a  limb  may  be  arrested.  The 
temperature  of  the  part  is  always  lowered.  When 
the  skin  is  rough,  pale,  and  dry  it  indicates  that  the 
nerve  supply  of  the  part  is  completely  interrupted 
without  irritation.  But  when  the  skin  is  thin,  moist, 
congested,  and  glossy,  and  there  is  a  tendency  to 
ulceration,  it  is  a  sign  of  irritation  of  the  injured 
nerve,  as  by  the  pressure  of  callus  or  the  presence 
of  a  foreign  body. 

It  is  very  important  to  recognize  at  once  an 
injury  to  important  vessels  and  nerves ;  and  par- 
ticularly when  there  is  some  more  obvious  lesion 
present,  such  as  a  fracture  or  dislocation,  care  must 
be  taken  that  attention  to  this  does  not  lead  to  the 
overlooking  of  the  less  obvious  mischief. 


CHAPTER  VI 

DIAGNOSIS  OF  WOUNDS 

When  called  to  see  a  recent  wound,  the  surgeon  has 
to  determine  three  things — (1)  the  nature  of  the 
wound,  i.e.  the  kind  of  injury  that  has  been  inflicted 
upon  the  tissues  ;  (2)  the  parts  that  have  been 
injured,  and  (3)  its  constitutional  effects.  These 
effects  have  been  dealt  with  in  Chaj^ter  IV. 

In  many  cases  a  glance  will  suffice  for  the  diag- 
nosis, but  in  others  great  care  is  required  to  arrive 
at  a  correct  opinion,  and  serious  mistakes  may  be 
made  if  the  examination  is  not  thorough,  the 
division  of  nerves  or  tendons,  or  the  presence  of 
foreign  bodies,  or  the  commencement  of  gas  gangrene 
being  overlooked. 

It  is  always  important  to  know  how  a  wound 
was  inflicted,  whether  by  a  sharp  or  blunt  instrument, 
by  one  liable  to  remain,  or  break  off,  in  the  wound, 
or  by  one  likely  to  carry  in  infective  or  poisonous 
material.  The  position  of  the  wound  is  the  next 
most  important  point  to  note,  and  it  will  suggest  the 
parts  possibly  injured  and  the  special  examination 
that  must  be  made.  The  superficial  extent,  the 
depth  of  the  womid,  and  its  direction  are  other 
points  usually  quickly  determined.  If  the  wound 
has  to  be  "  explored  "  to  ascertain  its  depth,  or  to 
feel  for  a  foreign  body,  care  must  be  taken  not  to 
infect  it — the  finger  or  ^Ji'obe  must  be  sterilized — and 
not  to  start  a  fresh  hasmorrhage  from  wounded  vessels 
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■wli'!cli  have  been  occluded  by  clots.  The  amount 
and  character  of  any  hasmorrhage,  the  colour  of  the 
blood,  its  mode  of  escape,  whether  in  a  jetting  or 
a  steady  stream,  from  distinct  spots  or  from  the 
whole  surface  of  the  wound,  and  the  pulse  and 
state  of  the  circulation  in  the  parts  beyond  the 
wound,  must  be  noted.  The  escape  from  the  wound 
of  any  other  fluid  than  blood  must  be  recognized.  The 
sensation  in  the  parts  beyond  a  deep  woimd  should 
always  be  tested  to  determine  whether  a  nerve-trimk 
has  been  divided.  Severed  muscles  and  tendons 
can  often  be  seen  ;  in  other  cases  it  is  necessary  to 
test  whether  the  patient  is  able  to  use  his  muscles,  to 
move  each  joint,  and  to  make  certain  tendons  tense. 
Foreign  bodies  may  be  seen  or  felt,  and  those  that 
are  opaque  to  X-rays  can  be  demonstrated  by  a 
skiagram.  In  making  these  examinations  the  con- 
dition of  the  bone  or  bones  will  be  ascertained. 
The  state  of  the  circulation  and  the  sensation  in  the 
actually  wounded  tissues  must  be  taken  note  of; 
and  in  gunshot  wounds  particularly  the  colour  and 
vascularity  of  exposed  muscle  must  be  noted,  as 
well  as  the  presence  of  fine  bubbles  of  gas  in  the 
discharge.  Lastly,  the  constitutional  accompani- 
ments of  the  wound  must  be  observed,  especially  to 
determine  whether  they  do  or  do  not  correspond 
with  the  direct  eflects  of  the  injury  and  the  amount 
of  external  hfemorrhage. 

Having  made  this  examination,  the  surgeon  will 
know  the  kind  of  injury  that  has  been  inflicted,  and 
the  parts  that  have  been  injured. 

I.  The  nature  oi  the  wound. — The  features  of 
recent  wounds  only  will  here  be  spoken  of. 

1.  If  the  wound  is  a  simple  clean  cut  through 
the  skin  or  other  tissues,  the  appearance  of  the  sl5n 
quite  up  to  the  edge  of  the  wound  being  unaltered, 
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and  the  surface  of  the  cut  being  smooth,  showing  the 
different  structures  cut  through,  it  is  an  incised  wound. 

2.  If  the  surface  of  the  wound  is  dark  in  colour 
and  uneven,  and  the  skin  around  it  is  livid,  ecchy- 
mosed,  and  more  or  less  cold  and  benumbed,  it  is 
a  contused  wound. 

3.  If  the  surface  of  the  wound  is  extremely 
irregular,  with  long  shreds  of  tissue  adherent  to  it, 
it  is  a  lacerated  wound. 

Contusion  and  laceration  are  often  combined,  and 
the  wound  is  then  spoken  of  as  a  contused  lacerated 
wound.  Incised  wounds  are  much  the  most  paiiiful, 
the  pain  being  of  a  sharp  stinging  or  burning  char- 
acter ;  in  contused  and  in  lacerated  wounds  the 
pain,  much  less  severe,  is  of  a  dull,  aching,  or  be- 
numbing character.  Incised  wounds  bleed  freely 
from  their  whole  surface  ;  contused  and  lacerated 
wounds  are  attended  with  much  less  haemorrhage, 
even  when  large  vessels  are  injured. 

4.  The  shape  and  superficial  extent  of  wounds 
vary  within  the  widest  limits  ;  only  two  varieties 
require  notice  here.  One  is  where  a  distinct  flap 
of  tissue  has  been  cut  or  stripped  up  ;  such  ajYOund 
is  to  be  called  a  flap  wound,  "  incised  "  or  "  lacer- 
ated "  being  added  as  a  prefix,  according  to  circum- 
stances. The  other  is  where  the  depth  of  a  wound 
is  out  of  proportion  to  its  superficial  extent,  a  'pu7ic- 
tured  wound.  And  as  these  may  be  inflicted  with 
sharp,  clean-cutting  instruments,  such  as  knives,  or 
with  blunt  weapons,  such  as  round  bullets,  they 
may  have  the  characters  either  of  incised  or  of 
contused  wounds. 

5.  In  the  case  of  contused  or  flap  wounds,  it  is 
important  to  determine  whether  the  tissues  have 
been  injured  beyond  recovery.    In  some  cases  flaps 

'   are  so  nearly  severed  that  it  is  obviously  impossible 
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for  the  circulation  to  be  maintained  in  them,  and 
tissues  may  be  so  crushed  and  mangled  that  their 
vitality  is  evidently  destroyed.  Whenever  there  is 
any  doubt,  the  parts  should  be  preserved ;  and  if, 
after  the  patient  has  recovered  from  the  primary 
shock  and  the  general  circulation  is  re-established, 
there  are  no  signs  of  circulation  in  the  part,  if  com- 
pression makes  no  alteration  in  its  colour,  and  if  it 
remains  cold  and  quite  senseless,  it  may  be  decided 
that  the  part  is  actually  dead  ;  but  these  signs  must 
be  unequivocal  before  such  a  diagnosis  is  to  be  made. 
Where  they  are  not  thus  plain  the  occurrence  of 
post-mortem  changes  in  the  dead  tissues  and  the 
absence  of  all  signs  of  repair  will  presently  distinguish 
the  dead  from  the  living  parts. 

6.  If  the  local  or  the  constitutional  effects  of  a 
wound  are  not  explicable  by  the  extent  and  severity 
of  the  injury  and  the  htemorrhage,  it  is  an  infected 
or  poisoned  wound.  The  particular  symptoms  vary, 
of  course,  with  the  poison  :  in  one  case  it  may  be 
coma  from  morphia  ;  in  another,  tetanic  convulsions 
from  strychnia  ;  in  a  third,  suppuration  ;  in  a  fourth, 
septicsemia  ;  in  a  fifth,  erysipelas  or  lymphangitis  ; 
in  a  sixth,  gas  gangrene  ;  in  a  seventh,  convulsions 
from  tetanus  or  hydrophobia  ;  in  an  eighth,  spreading 
gangrene  ;  in  a  ninth,  local  induration  and  the  con- 
stitutional effects  of  syphilis. 

II.  TUe  parts  injured.— 1.  Injury  to  the  skin 
or  mucous  fnembrane,  as  the  case  may  be,  is  obvious  ; 
if  the  wound  extends  through  the  tvhole  thickness  of 
the  skin,  it  gapes,  and  allows  the  subcutaneous  fat 
to  be  seen.  If  muscular  tissue,  known  by  "its  deep- 
red  colour,  or  tendons  (glistening  white  bands)  are 
seen  in  the  wound,  the  deep  fascia  has  been  divided. 
A  cut  into  muscle  is  also  obvious.  Complete  division 
of  a  tendon  is  determined  by  noticing  {a)  that  the 
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patient  is  unable  to  execute  the  particular  move- 
ment accomplished  by  the  muscle  in  question  ;  (b) 
that  he  is  unable  to  make  the  tendon  tense  ;  (c)  in 
some  cases,  that  the  retracted  muscle  forms  a  dis- 
tinct swelling  ;  and  {d)  sometimes  that  the  divided 
tendon,  one  or  both  ends,  can  be  plainly  seen  in  the 
wound,  the  proximal  end  being  drawn  upon  when 
the  patient  tries  to  put  the  muscle  in  action.  The 
loss  of  power  caused  by  division  of  a  motor  nerve 
is  easily  distinguished  from  that  due  to  a  severed 
tendon  by  noticing  that  it  affects  muscles  at  a  dis- 
tance from  the  wound.  For  example,  in  a  wound 
at  the  wrist,  division  of  a  tendon,  let  us  say  the 
flexor  carpi  ulnaris,  will  cause  loss  of  power  in  that 
muscle  only  ;  while  if  the  ulnar  nerve  is  severed, 
the  short  muscles  of  the  hand,  which  are  quite  re- 
moved from  the  seat  of  injury,  are  paralysed. 

2.  An  oozing  of  bright  blood  from  the  whole 
surface  of  the  wound  is  capillary  licBmorrhage. 

3.  A  rapid  continuous  flow  of  dark  blood  from 
one  or  more  points  of  the  wounded  surface  is  venous 
hcBmorrliage.  Venous  hasmorrhage  is  not  attended 
by  local  blanching,  nor  by  interference  with  the 
pulse  in  the  arteries  beyond  ;  it  is  lessened  or  stopped 
by  moderate  pressure  on  the  distal  side  of  the  womid, 
and  increased  by  moderate  pressure  on  the  cardiac 
side  ;  firm  pressure  on  the  cardiac  side,  by  stopping 
the  arterial  flow  to  the  part,  of  course  stops,  but  not 
instantly,  loss  from  a  wounded  vein.  If  a  large  vein 
is  opened,  such  as  the  axillary  or  jugular,  the  blood 
spurts  from  the  woimd,  but  the  flow,  however  rapid, 
is  continuous  and  even. 

4.  If,  at  the  same  time  that  a  vein  is  wounded, 
a  sucking  or  hissing  soimd  is  heard,  and  the  blood 
is  noticed  to  be  frothy,  air  has  entered  the  vein. 
This  complication  is  only  likely  to  occur  when  a 
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large  vein  in  the  neck  or  axilla  is  wounded  ;  that  is, 
sufficicutlj  near  the  thorax  for  inspiration  to  pro- 
duce a  negative  pressure  in  the  veins.  IE  the  air 
enters  in  any  quantity  it  produces  sudden  death,  or 
severe  symptoms  of  cardiac  failure,  such  as  pallor, 
dyspnoea,  and  a  very  rapid  weak  pulse. 

5.  A  rapid  flow  of  bright-red  blood  from  a  par- 
ticular spot  in  the  wound,  the  blood  being  forced 
out  in  a  jet  and  fer  saltum,  is  arterial  hcB»iorrha(je.  If 
the  patient  is  cyanosed,  the  blood  from  an  artery 
may  be  dark  in  colour,  but  by  its  remittent  flow  will 
be  readily  distinguished  from  that  coming  from  a 
vein.  Arterial  haemorrhage  may,  however,  lose  this 
character  under  two  circumstances  :  (a)  if  the  blood 
does  not  escape  directly  horn  the  artery,  but  passes 
along  a  more  or  less  narrow  or  sinuous  wound,  its 
jetting  flow  is  lost ;  and  (h)  in  the  case  of  small 
arteries,  where,  from  lo.3s  of  blood  or  from  obstruc- 
tion, the  arterial  tension  is  considerably  lowered, 
the  flow  may  become  continuous  ;  it  is,  however, 
distinguished  then  from  capillary  oozing  by  its 
escape  from  a  definite  spot  in  the  wound,  and  from 
venous  haemorrhage  by  its  colour,  its  control  by 
pressure  above,  and  the  failure  of  distal  pressure  to 
stop  it.  When  a  large  artery  is  wounded,  such  as 
tlie  carotid,  femoral,  or  axillary,  the  blood  issues 
with  a  distinct  hissing  noise.  In  the  case  of  an 
nrtcry  wounded  in  its  continuity,  it  may  be  possible 
to  determine  what  vessel  is  injured  by  noticing  if 
there  is  («)  blanching  of  any  part,  as  e.g.  of  the 
sole  of  tJie  foot  in  division  of  the  ])osterior  tibial 
artery  during  tenotomy;  (6)  loss  _^of  pulse  in  the 
artery^  beyond.  '.Thus  if,  '.^with  a^'^wounded_^7artery 
at  tlie  root  of  the  neck,  the  pulse  in  the  carotid  or 
facial  artery  and  the  brachial  or  radial  is  unaffected, 
it  proves  that  neither  the  carotid  nor  the  subclavian 
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artery  is  the  one  injured.  Similarly,  in  the  case  of 
a  stab  in  the  thigh,  if  the  pulse  in  the  tibial  arteries 
is  equal  on  the  two  sides,  it  shows  that  the  femoral 
trunk  is  not  wounded.  In  many  cases  the  position 
of  the  woimd  is  enough  to  determine  what  artery  is 
wounded  ;  but  in  many  others  it  is  uncertain  until 
the  bleeding  vessel  is  actually  found,  and  its  exact 
relations  to  surrounding  structures  are  seen. 

6.  AnaBsthesia  and  motor  palsy  in  the  parts  be- 
yond an  injury  show  that  a  nerve  has  been  severed. 
The  area  of  paralysis  will  determine  the  extent  of 
the  nerve  lesion.  {See  p.  51.)  A  divided  or  partially 
divided  nerve  may  be  visible  in  a  wound. 

7.  Complete  division  of  a  bone  in  a  wound  is 
evidenced  by  the  usual  signs  of  fracture,  i.e.  mobility 
in  the  length  of  the  bone,  crepitus,  and  irregularity 
of  the  outline  of  the  bone  ;  the  fragments  are  often 
visible.  Where  a  bone  has  been  only  partially  severed, 
a  so-called  wound  of  bone,  the  signs  of  complete  frac- 
ture are  absent ;  the  injury  can  be  detected  either 
by  the  eye,  or  by  the  finger  or  probe  feeling  the  cut 
in  the  bone,  or  by  X-rays.  The  association  of  a 
fracture  of  a  bone  with  a  wound  of  the  soft  parts  is 
a  very  important  one,  for  if  the  latter  extends  down 
to  the  broken  bone  it  forms  a  compound  fracture. 
To  determine  whether  this  is  the  case  is  usually 
quite  easy,  as  one  or  other  fi-agment  may  protrude 
from  the  wound,  or  be  visible  in  it,  or  the  fmger  or 
probe  introduced  into  the  wound  may  at  once  detect 
the  fracture.  In  other  cases  it  is  equally  apparent 
that  the  wound  is  quite  superficial,  perhaps  a  mere 
abrasion,  or  at  some  distance  from  the  fracture,  the 
latter  not  being  compound.  In  a  third  series  of 
cases  the  student  may  be  in  doubt,  and  then  the 
amount  of  liiBuiorrhage  from  the  womid  will  be  the 
best  indication.    Bone  is  a  very  vascular  tissue, 
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and  if  from  a  small  wound,  over  and  complicating 
a  fracture,  there  is  a  free  trickle  of  briglat  blood 
continuing  for  some  hours,  it  is  very  strong  evidence 
of  the  fracture  being  compound. 

8.  Escape  of  a  clear,  ropy,  tenacious  fluid  from 
a  wound,  either  pure  or  mixed  with  the  blood,  indi- 
cates that  a  synovial  cavity  has  been  opened.  If  the 
wound  is  immediately  over  a  bursa  or  s}aiovial  sheath, 
and  the  fluid  small  in  amoimt,  and  especially  if  a 
tendon  is  exposed  in  the  woimd,  it  may  be  diagnosed 
as  a  wound  of  a  bursa  or  synovial  sheath  ;  but  if  the 
wound  is  directly  over  a  joint,  and  the  quantity  of 
fluid  more  than  a  drop  or  two,  it  is  probably  a  wound 
of  the  joint.  In  extensive  wounds  there  is  no  diffi- 
culty in  determining  whether  a  joint  is  injured  or 
not,  as  the  articular  surfaces  are  exposed,  or  project, 
or  portions  of  articular  cartilage  may  be  chipped  off 
and  be  found  free  in  the  wound.  It  is  in  the  case  of 
small  punctured  and  incised  womads  that  the  difficulty 
arises.  Whenever  there  is  doubt,  the  case  must  be 
treated  as  a  wounded  joint,  and  if  the  part  swells  out 
with  efiusion  into  its  articular  cavity  the  diagnosis  ol 
a  wounded  joint  may  be  considered  to  be  established  ; 
similarly,  where  a  bursa  becomes  distended,  evidence 
is  afforded  of  a  wound  extending  into  it.  The  exact 
position  and  direction  of  a  woimd,  together  with 
the  amount  of  synovia  escaping,  are  the  best  guides 
in  deciding  between  a  woimd  of  a  bmsa  and  a 
wound  of  a  joint.  In  many  cases  of  doubt  a 
careful  exploration  of  the  wound  should  be  made. 

9.  Wound  of  a  serous  cavity  is  only  certainly 
determined  by  the  exposure  of  one  or  other  of  the 
contained  viscera,  or  of  the  smooth,  ghstening  sur- 
face of  the  serous  membrane.  Should  a  dropsical 
accumulation  have  been  opened,  the  amount  of  fluid 
escaping  would  be  decisive.    In  all  cases  where  there 
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is  any  doubt  the  woimd  should  be  carefully  exj)lored 
to  make  the  diagnosis  quite  certain.  Injury  of  the 
serous  cavity  of  the  head  is  in  some  cases  character- 
ized by  a  continuous  flow  of  the  cerebro-spinal  fliud, 
and  occasionally  by  a  peculiar  symptom,  viz.  a 
spurting  forth  of  the  cerebro-spinal  fluid  when  the 
jugular  veins  are  compressed,  (^ee  p.  82.)  Wound 
of  the  pleura  without  wound  of  lung  occurs  but 
rarely,  and  is  difiicult  of  diagnosis  imless  there  is 
collapse  of  lung  or  prolapse  of  unwounded  luug. 
{See  p.  140.)  In  some  cases  air  can  be  heard  being 
sucked  into  and  expelled  from  the  pleural  cavity  with 
each  act  of  respiration.  In  the  belly  the  omentum  is 
the  viscus  that  most  often  protrudes,  and  it  must 
be  distinguished  from  the  subcutaneous  or  the  sub- 
peritoneal fat  by  its  peculiar  granular  ajjpearance, 
its  distinct  circumscription,  and  in  some  cases  its 
reducibility  ;  it  may  be  irreducible  and  strangulated, 
and  then  its  livid  colour  will  be  very  distinctive. 
Next  to  it  the  small  intestine  most  often  protrudes. 
In  the  scrotum  the  smooth,  glistening  testicle  may 
protrude. 

10.  The  diagnosis  of  wounds  of  viscera  is  con- 
sidered in  the  chapters  devoted  to  local  injuries. 

11.  The  diagnosis  of  wounds  of  the  ducts  of  glands 
rests  upon  the  position  of  the  wounds  and  the  flow 
from  them  of  characteristic  secretion,  such  as  saliva, 
milk,  bile,  or  urine. 

III.  Subsequeut  progress  of  the  wound. 
— The  healing  of  a  wound  is  in  all  cases  efl'ected  by 
the  organization  of  the  exudate  poured  fi'om  tlie  living 
wounded  tissues.  Under  the  varying  conditions  oi 
wounds  the  phenomena  of  the  healing  process  differ. 
When  the  edges  and  surfaces  of  a  wound  are  in 
apposition,  all  that  is  noticed  is  that  they  become 
glued  together,  and  that  the  union,  at  first  soft,  be- 
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comes  gradually  firmer  as  the  scar  is  organized — 
healing  by  first  intention.  In  the  case  of  an  open 
wound  the  surface  is  seen  to  become  glazed  over 
with  a  film  of  lymph  which  levels  up  all  its  smaller 
shallows  and  conceals  the  details  of  the  surface.  The 
lymph  quickly  becomes  pink,  then  raised  up  into 
granulations,  and  these  are  seen  to  grow  until  the 
wound  is  filled  up  to  the  level  of  the  skin  ;  then 
epithelium  grows  over  the  granulations  from  the 
edge,  and  the  scar  undergoes  its  final  developmental 
changes  ;  this  is  called  healing  by  second  intention. 
Sometimes  a  combination  of  these  two  forms  of 
healing  occurs  ;  surfaces  which  have  become  covered 
with  granulations  may,  if  brought  into  apposition, 
adhere  to  one  another— /tea/Migr  bij  third  intention. 
In  other  cases  a  cavity  in  a  woimd  is  allowed  to  fill 
up  with  blood-clot,  and  the  whole  clot  organizes  into 
a  scar  en  masse,  i.e.  without  the  gradual  growth  of 
granulations  from  the  sintaGe—hpMling  bi/  organiza- 
tion of  a  blood-clot.  The  i^rocess  of  healing  is  unat- 
tended with  the  signs  of  inflammation— heat,  redness, 
pain,  and  fever.  It  is  liable  to  be  interfered  with  by 
hcemorrhage,  gangrene,  infection  of  the  wound,  reteti- 
tion  of  discharge,  the  presence  of  a  local  irritant, 
severe  constitutional  debility,  or  movement  of  the  heal- 
ing surfaces.  When  healing  is  complete  the  func- 
tion of  the  part  may  not  be  restored,  and  the  scar 
may  undergo  various  changes  or  become  the  seat 
of  disease. 

The  diagnosis,  then,  of  the  subsequent  progress 
of  a  wound  consists  first  in  the  recognition  of  the 
way  in  which  healing  is  occurring,  secondly  in  the 
recognition  of  any  disturbances  in  that  process 
and  thirdly  m  the  estimation  of  any  failure  in  the 
completeness  and  permanence  of  the  repair  The 
constitutional  complications  of  wounds  have  been 
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dealt  with  in  Cliap.  IV.  Here  we  consider  the  local 
conditions  only. 

1.  If  the  surfaces  of  a  wound  are  found  to  be  in 
apposition  and  adhering,  it  is  healing  by  frimary 
union  or  first  intention. 

2.  When  the  surfaces  of  a  wound  do  not  directly 
adhere,  but  the  tissues  composing  them  become 
obscured  by  a  translucent  layer  of  coagulated  exudate, 
it  is  said  to  be  glazed ;  and  if  this  becomes  pink, 
raised  into  minute  conical  elevations  which  grow 
up  towards  the  surface,  the  wound  is  healing  by 
granulation  or  second  intention.  And  when  at  the 
edge  of  the  wound  the  granulations  become  quite 
even,  a  little  darker  in  colour  and  then  bluish  on 
the  surface,  this  is  due  to  the  formation  of  efithelium. 
The  blue  colour  is  soon  followed  by  a  white  line,  and 
these  changes  spread  centripetally  until  the  whole 
surface  is  healed  over.  In  contused  and  lacerated 
wounds,  shreds  of  tissue  are  often  so  injured  that 
they  are  incapable  of  repair,  and  they  are  thrown 
off  as  grey  or  yellow  masses  of  varying  size  which 
gradually  become  detached  and  separated  in  the 
discharge.  This  process  of  cleaning  of  the  woimd 
precedes  active  healing,  and  is  attended  with  free 
serous  or  purulent  discharge. 

3.  If  opposing  granulating  surfaces  become  directly 
adherent,  in  place  of  the  cavity  between  them  being 
filled  up  by  the  growth  of  the  granulations,  it  is 
called  healing  by  third  intention. 

The  diseases  of  granulating  wounds  are  considered 
in  connexion  with  ulcers  (Chap.  XXL). 

4.  When,  in  a  wound  which  has  become  wholly 
or  in  part  filled  up  with  blood,  the  clot  does  not 
soften,  but  after  several  days  a  thin  dry  layer  of  it 
separates  and  exposes  a  cicatrix,  the  process  is  called 
healing  hy  organization  ofhlood-clot.    This  only  occurs 
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ill  aseptic  wounds  and  where  there  is  no  tension  in  the 
tissues.  In  small  wounds  it  has  long  been  familiar 
as  healing  under  a  scab. 

5.  A  wound  may  be  found  not  to  undergo  any 
ciiange  whatever,  even  for  many  days  after  its  in- 
fliction ;  a  little  dark  blood  oozes  from  it,  but  the 
natural  appearance  of  the  severed  tissues  is  in  no 
way  obscured,  and  there  is  no  union  between  adjacent 
surfaces.  This  delayed  healing  is  only  occasionally 
seen,  and  arises  from  severe  constitutional  debility 
or  from  diabetes.  As  a  late  symptom,  delay  in 
healing,  or  even  the  breaking  down  of  union  already 
accomplished,  may  attend  erysipelas,  pyaemia,  and 
some  other  severe  constitutional  affections. 

The  skin  edges  of  deep  wounds  sometimes  unite 
slowly,  particularly  when  there  is  interference  with 
the  blood  supply  to  the  extreme  edge  of  the  skin. 
3.Iovement  in  a  wound  is  sometimes  a  cause  of  great 
delay  in  healing. 

The  local  disturbances  in  the  healing  of  a  wound 
arise  from — 

Imperfect  drainage. 
Wound  infection. 
Gangrene. 
Necrosis. 

Presence  of  foreign  body. 

Escape  of  a  secretion. 
External  haemorrhage. —Bleeding  occurring  from 
a  wound  within  the  first  forty-eight  hours  is  inter- 
mediary or  recurrent  hcemorrhage,  and  is  due  to  failure 
of  the  primary  arrest.  Bleeding  coming  on  later 
than  this  IS  secondary  hwmorrhaye,  and  only  occurs 
m  infected  wounds.  A  little  trickle  of  bright  blood 
from   the   deeper   parts   of   a    wound  occurrina 
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spontaneously  some  days  after  its  infliction  is 
probably  the  forerunner  of  an  extensive  secondary 
arterial  hsemorrhage  ;  it  should  therefore  never  be 
overlooked  or  slighted.  There  is  often  a  rise  of 
temperature  just  before  a  secondary  haemorrhage. 
Secondary  venous  haemorrhage  is  sometimes  met 
with ;  and  there  is  a  form  of  parenchymatous 
or  capillary  haemorrhage  occurring  in  large  wounds 
in  very  debilitated  subjects  as  an  intermittent  oozing 
that  continues  off  and  on  for  a  few  days.  Lastly, 
there  is  the  more  abundant  recurring  heemorrhage 
of  hcemojyhilia. 

„^  'Swelling  occurring  in  a  wound  is  the  result  of 
either  concealed  haemorrhage,  retained  serum,  or 
inflammation.    Notice  the  consistence  and  outline 
of  the  swelling,  the  presence  or  absence  of  oedema, 
redness,  ecchymosis,  or  tenderness,  and  the  charac- 
ter of  the  pain  and  the  constitutional  disturbance. 
A  defined  swelling,  coming  on  early,  showing  no 
tendency  to  increase,  and  with  an  absence  of  super- 
ficial redness,  oedema,  tenderness,  or  marked  pain, 
is  due  to  concealed  hcB)norrhage.    If  the  swelling  is 
plainly  fluctuating,  the  blood  will  be  found  fluid, 
mixed  with  serum  :  such  swellings  are  never  very 
tense ;   the  temperature  is  a  little  raised.    If  the 
swelling  is  tense  and  elastic,  it  is  caused  by  a  blood- 
clot  ;  the  clot  may  give  the  sense   of  fluctuation. 
If   the   swelling   is   less   well   defined,   firm,  and 
especially  if  the  skin  over  it  is  ecchymosed,  it  in- 
dicates an  extravasation  of  blood  in  the  cellular 
tissue  ;  this  occurs  chiefly  in  such  parts  as  the  eye- 
lids, scrotum,  and  labium.    A  fluid  swelling  in  a 
wound  without  the  signs  of  inflammation  is  gener- 
ally found  to  be  a  collection  of  serum.    When  the 
swelling  is  progressive,  ill-defined,  tender,  the  skin 
over  it  slightly  reddened  and  oedcmatous,  and  the 
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pain  constant,  while  the  temperature  and  pulse  are 
raised,  it  is  due  to  inflammation,  and  will  run  on 
to  suppuration.  In  the  early  stages  the  swelling  is 
firm,  later  on  it  becomes  soft  and  may  "  point," 
and  the  more  superficial  the  seat  of  the  inflammation 
the  sooner  will  fluctuation  be  detected.  The  per- 
iphery of  the  swelling  is  always  firm.  Some  of  the 
fluid  from  the  wound  should  be  examined  bacterio- 
logically  to  determine  the  infecting  organism. 

If  the  parts  about  a  wound  implicating  a  bone 
are  found  much  swollen,  and  the  periosteum  is 
separated,  leaving  the  bone  dry  and  bare,  acute 
osteo-myelitis- is  present.  In  a  case  of  amputation  a 
soft  fungous  mass  will  protrude  from  the  end  of  the 
medullary  cavity,  and  the  probe  passed  into  this 
meets  with  no  resistance  and  possibly  liberates  some 
pus.  In  these  cases  there  is  abundant  suppuration 
and  high  fever. 

For  gangrene  occurring  in  a  wound,  see  p.  307  ; 
and  for  erysipelas,  gas  gangrene,  sepliccnmia,  and 
pycBinia,  p.  25  el  seq. 

Incomplete  repair.  —  When  a  wound  remains  un- 
healed it  is  generally  due  either  to  the  presence 
of  some  local  irritant  such  as  a  bullet  or  portion 
of  clothing,  a  buried   suture    or   ligature,    or  a 
sequestrum,  or  to  disease  such  as  tubercle,  actino- 
mycosis, or  cancer,  to  the  turning-in  of  the  skin 
edges,  to  the  escape  of  some  secretion  along  the 
wound  such  as  saliva,  urine,  ffcces,  or  mucus,  to 
imperfect  drainage,  to  movement  of  the  unhealed 
parts,  to  adhesion  of  the  wounded  parts  to  un- 
yielding  structures,   or  to  the  application  of  local 
irritants   by   malingerers.    Other  causes  of  much- 
delayed  i_healing -of  a  wound  are  very  defective  cir- 
culation as  in  Raynaud's  disease,  the  loss  of  trophic 
nerve  influence.  X-ray  or  radium  burns,  and  din  betes. 
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The  wound  may  he  healed,  hut  the  function  of  the 
parts  may  not  he  restored.  If  the  parts  below  the 
wound  are  cold,  weak,  a  little  benumbed,  and  the 
arterial  pulse  is  absent  or  weak,  it  indicates  that  a 
main  artery  is  obstructed,  and  that  the  anastomotic 
circulation  is  insufficient. 

If  the  parts  below  the  wound  are  oedematous,  or 
become  so  when  used,  it  indicates  obstruction  to  the 
venous  or  the  lymphatic  circulation,  or  both. 

If  parts  below  the  wound  are  anaesthetic  and 
muscles  are  paralysed,  wasted,  and  give  no  reaction 
with  a  faradic  current,  it  indicates  that  a  severed 
nerve  has  not  united,  or  that  its  function  has  not 
been  restored.  This  has  to  be  distinguished  from 
the  immobility  of  a  part  from  division  of  a  tendon 
or  a  muscle.  {See  p.  57.)  The  fosiiion  of  the  scar, 
the  extent  of  the  paralysis,  and  the  accoinpanyivg 
electric  and  sensory  fhenomena  are  sufficient  to  estab- 
lish the  diagnosis.  If  the  skin  of  tlie  affected  part 
is  rough  and  covered  with  dry,  scaly  epidermis,  the 
nerve  or  nerves  are  completely  divided.  In  cases  where 
the  skin  is  smooth,  glossy,  devoid  of  hair,  with 
patches  of  livid  red  colour  or  of  herpetic  eruption, 
and  there  is  burning  pain,  and  the  muscles  have 
wasted  rapidly,  there  has  been  ivcomfleie  dnnsron  oj 
the  nerve. 

When,  after  a  wound  in  the  neighbourhood  ot 
the  main'  nerves  and  vessels  of  a  limb,  there  arises 
immediately,  or  within  a  few  days,  an  intense  burn- 
ing pain  distal  to  tli.>  injury,  e.xaggerated  by  pressure, 
ehanoes  of  temix'rature,  and  emotional  disturbanee, 
and  partly  relieved  bv  the  ai)i.lieation  of  moisture,  it 
is  a  case  of  caumlqia  (svn.  tliernialgia).  in  injuries 
(,f  the  arm,  the  pain  is  situated  in  the  palm,  spread- 
in<v  thence  over  the  distribution  of  tlie  median  nerve. 
In'' the  case  of  the  lower  limb,  tlie  painful  area  is  in 
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:e  foot.  In  either  case  it  may  be  accompanied  hj 
:'i])liic  cliujiges  in  the  skin  of  the  painful  area. 

But  when,  after  a  similar  injury,  there  succeeds 
rapid  and  extreme  wasting  of  muscles,  not  only 
liiluw  tli(;  injury  but  also  above,  coupled  with 
weakness,  sucli  active  movements  as  are  produced 
being  jerky  iu  character  and  the  muscles  responding 
to  gentle  taps,  witli  similar  jerky  contractions,  and 
the  parts  are  chilly  and  cyaiKjsed,  there  is  functional 
iimscular  atony. 

Inability  of  the  patient  to  effect  a  particular 
lovement,  when  no  obstacle  to  passive  movement 
sists,  and  there  is  neither  anagsthesia  nor  loss  of 
I  adic  irritabiUty,  is  the  sign  of  a  divided  muscle 
or  tendon. 

Rigidity  of  a  joint  after  healing  of  a  womid  is 
due  to  adhesions  between  the  joint  surfaces,  or  to 
gluing  of  the  tendons  to  the  wounded  structures. 
The  more  complete  the  rigidity  the  greater  the  like- 
lihood of  its  being  true  ankylosis.  Where  a  tendon 
acts  upon  more  than  one  joint,  as  in  the  hand  and 
foot,  its  adhesion  about  a  proximal  joint  will,  of 
course,  prevent  its  moving  a  distal  joint,  although 
the  joint  itself  is  supple. 

Occasionally  a  jonit  is  insecure,  with  abnormal 
mobility,  from  failure  of  repair  of  an  injured  liga- 
ment. 

Affections  of  scars. — Scars  are  often  adherent,  or 
tight,  or  weak,  i.e.  liable  to  break  down  and  slowly 
heal  again.    Their  more  serious  affections  are — 
Neuralgia. 
Cheloid. 
Epithelioma. 
Persistent  pain  and  tenderness  in  a  scar  are  the 
signs  of  neuralgia.    Of  this  there  are  three  forms 
which  we  can  recognize.    Where  there  is  constant 
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pain  referred  to  the  sensory  area  of  a  single  nerve, 
it  is  due  to  compression  of  the  nerve  in  the  scar  tissue. 
Where  the  nerve  involved  is  a  mixed  nerve  there  will 
be  associated  with  the  neuralgia  more  or  less  com- 
plete paralysis  of  the  muscles  it  supplies.  Where  the 
special  feature  of  the  case  is  exquisite  tenderness  at 
one  or  more  spots  which  can  be  identified  as  in  the 
position  of  nerves,  the  neuralgia  is  due  to  neuroma ; 
and  the  diagnosis  is  confirmed  if  a  nodule  or  bulbous 
enlargement  on  the  end  of  a  divided  nerve  can  be 
felt.  In  the  worst  cases  the  pain,  which  is  first  felt 
only  in  the  area  supplied  by  the  nerves  divided 
in  the  wound,  gradually  spreads  and  affects  the  areas 
of  additional  branches  or  nerve-trimks.  The  pain  is 
continuous,  with  agonizing  paroxysms  excited  by 
movement  or  contact,  or  by  change  of  temperature. 
It  is  sometimes  associated  with  convulsive  and  very 
painful  muscular  contractions.  The  cause  of  this 
form  of  neuralgia  is  spreading  neuritis,  starting  in 
the  wounded  nerves  and  gradually  extending  towards 
the  nerve-centres. 

When  a  cicatrix  enlarges,  becoming  thicker,  pro- 
minent, and  wider,  but  remains  firm,  smooth,  and 
of  a  delicate  pink  colour,  it  is  a  cheloid  scar.  Tliis 
disease  generally  occurs  soon  after  a  wound  has 
healed,  but  it  may  attack  a  scar  at  any  time  afler 
its  formation  ;  after  a  certain  advance  it  may  remain 
stationary  for  a  time,  and  it  then  disappears.  It 
may  attack  a  large  scar  in  several  situations.  Its 
smoothness,  firmness,  slow  growth,  and  the  absence 
of  ulceration,  together  with  its  spontaneous  reces- 
sion or  disappearance,  distinguish  tliis  disease  from 
epithelioma  attacking  a  scar. 

When  a  scar  becomes  the  seat  of  a  nodular  or 
warty  thickening,  which  ulcerates  and  discharges  a 
foul  serous  fluid,  it  is  the  seat  of  epillielioma.  The 
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steady  progress  of  the  disease,  and  the  enlargement  of 
the  neighbouring  lymphatic  glands,  will  confirm  this 
diagnosis. 

Operation  scars  often  become  the  seat  of  recurretd 
malignant  groivths,  rodent  ulcer,  carcinoma  or  sar- 
coma, the  features  of  which  vary  and  resemble 
those  of  the  primary  disease  for  which  the  operation 
was  undertaken. 


CHAPTER  VII 


DIAGNOSIS  OF  INJURIES  OF  THE  HEAD 

Few  cases  are  of  more  interest  or  importance  from 
a  diagnostic  point  of  view  than  those  of  injur}^  to 
the  head.    With  the  exception  of  the  scalp,  the  con- 
dition of  which  can  be  thoroughly  explored,  it  may 
in  some  cases  be  quite  impossible  to  determine 
whether  serious  injury  has  or  has  not  been  inflicted 
upon  various  parts  of  the  head.    The  skull  may  be 
extensively  fractured  or  bruised  without  any  ob- 
vious signs  by  which  the  injury  may  be  recognized, 
and  serious  lesions  of  the  cerebral  membranes,  or  of 
the  brain  itself,  may  exist  without  symptoms  enabling 
the  surgeon  to  diagnose  them.    From  this  it  follows 
that  the  utmost  care  must  be  expended  upon  every 
case  of  head  injury,  as  those  apparently  trivial  may 
be  really  most  grave. 

Diagnosis  being  beset  with  so  much  difficidty,  it 
becomes  especially  important  that  the  examination 
of  the  patient  should  be  systematic  and  thorough. 
The  mode  of  procedure  which  is  at  the  same  time 
the  simplest  and  the  best  is  to  search  first  for  signs 
of  injury  to  the  scalp  and  pericmnium,  then  for 
those  of  fracture  of  the  hone,  and  finally  for  those 
indicating  lesion  of  the  contents  of  the  cranium.  The 
affections  of  each  of  these  three  groups  of  tissues 
are— (1)  primary,  those  produced  more  or  less  directly 
by  the  injury,  and  pre.^ent  immediately,  or  within 
a"  few  hours;  and  (2)  secondary,  those  which  result 

72 


INJURIES  OF  SCALP 


73 


indirectly  from  tie  injury,  and  come  on  after  an 
interval  of  days  or  even  months. 

I.  Injuries  of  the  Scalp 
Primary  effects. — The  scalp  way  he  wounded 
or  bruised.  Notice  the  depth  of  the  wound,  whether 
its  edges  gape  and  the  pericranium  or  the  bare  bone 
is  exposed,  and  if  either  of  its  edges  is  separated 
as  a  flap.  Observe  the  amount  of  hfemorrhage,  the 
position  of  bleeding-points,  signs  of  bruising  of  the 
tissue,  the  presence  of  hair,  dirt,  etc.,  in  the  wound. 
A  splinter  of  bone  or  soft  grey  brain -matter  in  the 
wound  must  not  be  overlooked.  If  the  edges  gape, 
the  wound  is  certainly  through  the  occipito-frontalis, 
and  extends  at  least  into  the  "  dangerous  area  "  be- 
neath it;  if  the  womid  does  not  gape,  it  may  or 
may  not  be  a  wound  through  the  whole  thickness 
of  the  scalp,  and  this  fact  therefore  must  not  be 
considered  as  excluding  injury  to  the  cranium  {see 
below).  The  effects  of  contusion  are  not  so  apparent 
in  the  scalp  as  elsewhere,  and,  owing  to  the  smooth 
convexity  of  the  skidJ,  blows  with  a  blunt  weapon 
usually  cause  mcised  wounds.  In  some  cases  large 
portions  or  even  the  whole  of  the  scalp  may  be 
completely  torn  away. 

_  A  swelhng  that  forms  over  the  vault  of  the  skull 
within  a  few  hours  after  a  blow  or  squeeze  is  due 
to  either  blood  {cephalhcemaloma)  or  cerebro-spinal 
fluid  (traumatic  menirujocele)  under  the  scalp.  To 
distinguish  between  these  two  conditions,  look  for 
discoloration  of  the  skin,  test  for  fluctuation  in  all 
parts  of  the  swelhng,  carefully  feel  for  any  harden- 
ing of  its  edge,  see  if  the  swelling  is  translucent,  and 
if  it  pulsat(!s  or  becomes  more  tense  during  crying  or 
coughing.  If  it  fluctuates  in  part  only  or  indistinctly 
or  if  there  is  a  firm  edge  to  the  swelling,  caused  by 
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coagulation  of  some  of  the  blood,  or  if  the  scalp  is 
discoloured  or  the  swelling  opaque  and  imaffected  by 
crpng  and  straining  efforts,  it  is  a  hcBinaloma. 

'  A  cephalhEematoma  may  be  in  the  scalp,  or  beneath 
the  aponeurosis,  or  under  the  periosteum.  To  dis- 
tinguish these  varieties,  notice  whether  the  out- 
line of  the  swelling  corresponds  to  that  of  a  bone, 
or  to  the  attachments  of  the  aponeurosis,  and  also 
whether  the  swelling  can  be  moved  with  or  under 

the  scalp.  , 
1.  If  the  swelling  is  firm,  more  or  less  tlat,  and 
moves  with  the  scalp  over  the  subjacent  bone,  it  is 
a  hcemaioma  in  the  scalp.  _  ... 

2  If  the  swelUng  is  soft  or  fluctuatmg,  givmg  m 
places  a  soft  crackling  sensation  to  the  fingers,  and 
is  not  distinctly  movable  over  the  bone,  it  is  a  cir- 
cumscrihed  suhaponeurotic  hcBinatoma. 

3  If  the  swelling  is  soft  and  fluctuatmg,  and 
easily  movable  over^he  bone  and  mider  the  scalp 
being  capable,  perhaps,  of  passing  from  the  occipital 
protuberance  to  the  supra-orbital  arch  and  from 
zvgoma  to  zygoma,  the  whole  scalp,  mdeed  bemg 
detached  from  the  pericranium,  it  is  a  diffused 
subaponeurotic  hematoma.  ,  -i  . 

4  If  the  swelUng  is  fixed  to  the  bone,  while  the 
scalp  is  movable  over  it.  and  if  it  corresponds  m 
outlmc  to  one  of  the  cranial  bones,  it  is  a  sub  pen - 
cranial  hwmalorna.  This  form  is  most  often  met 
with  over  the  parietal  bone  m  cluldren  at  bi  th, 
being  caused  by  the  pressure  of  the  mother  s  pelvis 
or  the  forceps.'  When  the  margin  of  the  swd  ing  is 
Rrm^eii  her  from  coagulation  o  the  blood  o  rom 
effusion  and  more  or  less  complete  orgamza  ion  of 
lymph-while  the  centre  remams  soft,  it  may  be  mi.- 
tikin  for  a  depressed  fracture.  The  distmction  can 
however  be  made  by  noticing  that  the  tirm  edge  o| 
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the  swelling  is  compressible,  aud  when  indented  by 
pressure  the  bone  may  be  felt  passing  in  an  unbroken 
curve  from  beyond  it  into  the  centre  of  the  swelling, 
and  also  by  feeling  that  the  firm  edge  is  raised  above 
the  bone  outside  it.  In  a  case  of  depressed  fracture 
the  hard  edge  is  not  raised  above  the  bone  beyond 
it,  nor  is  it  compressible,  while  the  bone  within  is 
felt  to  be  distinctly  below  the  proper  level.  A  good 
skiagram  will  show  the  presence  or  absence  of  a 
fracture. 

5.  If  the  swelling  pulsates,  and  the  pulsation  is 
lost  when  the  superficial  temporal,  occipital,  or  supra- 
orbital artery  is  compressed,  or  when  all  these  vessels 
together  are  compressed,  while  coughing  and  strain- 
ing do  not  make  the  swelling  more  tense,  the  tumour 
IS  a  pulsating  hcematoina  or  diffuse  traumatic  aneurysm 
due  to  the  communication  of  a  large  artery  with  the 
effusion  of  blood.  This  diagnosis  is  confirmed  if  the 
swelling  can  be  moved  over  the  bone. 

CephalhEematomata  usually  undergo  absorption, 
but  the  blood  may  remain  fluid  for  a  long  time^ 
leaving  a  fluctuating  swelling,  which  will  then  be 
distmguished  from  similar  swellings  by  the  history 
of  Its  formation.  Occasionally  they  become  in- 
flamed and  suppurate ;  and  if  a  swelling  which  by 
Its  history  and  characters  is  recognized  as  a  hema- 
toma becomes  more  tense,  hot  and  painful  very 
tender,  with  a3dema  around  it,  and  the  temperature 
IS  raised,  it  may  be  diagnosed  as  a  suppurating 

_  _  In  the  diagnosis  of  the  late  consequences  of 
injuries  to  the  head,  the  recognition  of  a  scar  in  the 
■scalp  may  be  of  great  importance,  both  as  corrobor- 
ating a  history  of  a  particular  injury,  and  still  more 
as  localizmg  it  with  precision.  The  development  of 
3.  soft  puffy  swelling  in  the  scalp  was  referred  to  b}' 
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Pott  as  a  valuable  sign  of  subcranial  abscess  ;  it  is 
also  seen  where  necrosis  follows  contusion  of  the 
bone. 

The  secondary  complicalious  oi"  wounds  of 
the  scalp  are — 

1.  Suppuration. 

2.  Sloughing. 

3.  Delayed  union. 

4.  Cutaneous  erysipelas. 

5.  Cellulitis. 

Examine  the  wound  and  notice  whether  the 
edges  are  uniting  and  the  deep  surfaces  of  flaps 
adhering  to  the  cranium  ;  observe  also  the  presence 
of  swelling,  its  extent  and  consistence,  the  colour  of 
the  skin,  the  state  of  the  adjacent  lymph-glands, 
and  the  presence  or  absence  of  fever  and  constitu- 
tional disturbance. 

1.  Pus  may  be  found  dotting  the  edges  of  the 
wound  ;  where  a  flap  of  scalp  has  been  separated, 
if  suppuration  occurs,  the  pus  is  liable  to  bag  under 
the  flap  ;  •  this  is  shown  by  the  free  escape  of  pus 
on  pressure.  Occasionally  the  pus  collects  in  a 
circumscribed  fluctuating  swelling — an  abscess. 

2.  As  the  result  of  ver)^  severe  contusion  tlie 
whole  thickness  of  the  scalp  may  slough :  limited 
sloughing  results  from  inflammation,  eFpecially  in 
contused  or  lacerated  tissues. 

3.  Where  suppuration  has  occurred,  the  edges  of 
the  wound  may  separate  and  become  inverted  and 
callous,  and  great  delay  in  healing  result. 

4.  If  the  skin  of  the  scalp  is  found  slightly  swollen 
and  tender,  and  tlie  swelling  extends  some  distance 
from  the  woimd,  and  has  a  well-defined  edge,  the 
disease  i.s  erysipelas.  The  cliaracteristic  red  blush  is 
not  seen  in  the  scalp,  but  it  appears  if  the  disease 
spreads  to  the  forehead  or  neck  beyond  the  margin 
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of  the  scalp  proj^er,  and  in  the  former  case  there 
will  be  cedema  of  the  eyelids.  The  neighbouring 
lymphatic  glands,  i.e.  the  preauricular,  mastoid,  or 
occipital,  will  be  enlarged  and  tender.  There  ai'e 
well-marked  constitutional  symptoms — fever,  head- 
ache, nausea  or  vomiting — and  these  may  have  set 
in  abruptly  with  a  shiver  or  rigor. 

5.  If  the  scalp  is  greatly  swollen  and  boggy,  pale 
in  colour  or  blotchy,  there  is  cellulitis.  There  is  usually 
oedema  of  ears,  eyelids,  and  the  upper  part  of  the 
neck,  and  the  lymphatic  glands  are  enlarged  and 
tender.  The  constitutional  symptoms  are  severe  in 
degree — high  fever,  a  weak  rapid  pulse,  headache  or 
delirium. 

The  secretion  of  the  wound  should  be  examined 
liacteriologically :  a  streptococcus,  with  or  without 
iiher  bacteria,  will  be  found  in  cases  of  erysipelas 
or  cellulitis. 

II.  Injuries  of  the  Vault  of  the  Skull 
Severe  injury  may  be  inflicted  on  the  bone  of  the 
skull  without  producing  any  symptoms  by  which 
it  can  be  certainly  recognized.  A  fracture  of  the 
vault  can  be  shown  in  a  skiagram,  and  its  details 
are  best  demonstrated  by  X-rays  ;  its  other  signs  are 
deformity  and  escape  of  cranial  contents.  Pass  the  fingers 
gently  over  the  vault  and  note  any  irregularity  of 
the  surface,  particularly  any  depression  or  sharp 
edge  of  bone,  and  any  swelling.  If  a  swelling  is 
noticed,  it  should  be  examined  for  fluctuation,  trans- 
lucency,  and  pulsation.  If  there  is  a  wound  in  the 
scalp,  it  should  be  examined  for  splinters  of  bone  and 
for  portions  of  brain  matter,  and  then  the  cleansed 
finger,  or  probe,  should  be  pa.ssed  in  and  the  bone 
explored.  If  any  depression  is  felt,  its  extent  and 
depth,  as  well  as  the  direction  of  fi.ssures  running 
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from  ifc,  aud  the  presence  of  detached  fi-agmcnts, 
should  be  noticed.  On  holding  back  the  edges  of 
the  wound  a  fracture  can  be  seen,  the  broken  edjie 
of  bone  having  a  dark-red  colour  and  an  uneven 
surface. 

The  primary  effects  of  injuries  of  the  bones 
of  the  skull  are — 

Contusion. 
Infi-action. 
Fracture. 

1.  There  are  no  positive  signs  whereby  a  con- 
tusion of  bone  can  be  recognized  ;  it  is  only  known 
or  suspected  to  have  occurred  when  certain  inflam- 
malory  sequelce  or  necrosis  occur.  It  may  be  inferred 
in  all  cases  of  severe  injury  to  the  skull,  especially 
when  not  attended  with  fracture. 

2.  If  in  an  infant  at  birth,  or  a  young  child  in 
vyhom  the  skull  is  still  soft,  a  shallow  smooth  depres- 
sion in  the  bone,  with  rounded  edge,  is  felt,  it  may 
be  diagnosed  as  a  depression  or  dent  in  the  bone, 
or  infraction ;  such  a  depression  without  fracture 
is  only  possible  in  quite  early  life.  The  surgeon 
must  not  mistake  for  an  infraction  the  yielding  of 
an  unclosed  fontanelle,  or  of  a  softened  spot  of  bone 
in  craniotabes ;  in  these  there  is  no  permanent 
depression,  only  a  yielding  of  the  bone  under  the 
pressure  of  the  finger. 

3.  Fracture. — i.  If  an  abrupt  depression  of  the 
vault  of  the  skull,  with  a  sharp,  perhaps  irregular, 
edge  and  uneven  sui'face,  can  be  felt  through  the 
scalp,  the  sharp  edge  not  being  raised  above  the  bone 
outside  it,  and  being  quite  incompressible,  it  is  a 
simple  depressed  fracture  of  the  vault  of  the  skull. 

ii.  If  on  passing  the  fingers  over  the  skull  a  sharp, 
irregular  edge  of  bone  can  be  felt,  it  indicates  a 
simple  fissured  fracture  of  the  vault  of  the  skull;  ii 
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I  the  fissure  takes  the  line  of  one  of  the  sutures,  it 
is  a  separation  of  a  suture.    In  some  of  these  cases 
mobility  and  crepitus  may  be  detected  along  the 
line  of  fracture.    Effusion  of  blood  in  or  under  the 
scalp  may  partially  or  completely  obscure  these 
simple  fractures.    The  surgeon  must  not  mistake  for 
fractures  the  normal  sutures,  which  may  be  felt  as 
slightly  raised  ridges  on  the  bone,  and  which  are 
always  smooth  and  somewhat  rounded  ;  nor  sUglit 
smooth  irregularities  of  the  surface,  which  may  be 
natural  irregularities  of  the  bone  ;    nor  the  bossy 
elevations  met  with  in  congenital  syphilis.    The  dis- 
i  tinguishing  features  of  all  these  are  their  elevation 
.  above  the  surface,  not  depression,  and  their  smooth 
I  rounded  outline.    It  is  impossible  to  diagnose  a 
:  simple  fissure  of  the  vault  if  there  is  no  displace- 
I  ment  of  the  bones,  unless  it  can  be  demonstrated 
!  in  a  skiagram,  and  stereoscopic  pictures  afford  the 
I  best  means  of  detecting  them. 

i       iii.  If,  after  an  injury  to  the  vault  of  the  skull, 
I  a  translucent  fluctuating  swelling  forms  over  the 
I  part  struck,  it  is  a  collection  of  cerebrospinal  fluid 
beneath  the  scalp,  and  is  proof  of  the  existence  of  a 
1  fracture  of  the  vault  with  wound  of  the  brain  extend- 
ing into  a  lateral  ventricle.    The  swelling  may  begin 
to  form  at  once  after  the  injury,  or  not  be  noticed 
for  several  days  ;  it  may  remain  stationary,  or  gradu- 
ally increase  in  size  ;  there  are  no  signs  of  inflam- 
;  mation  in  the  scalp,  nor  of  induration  around  the 
I  margin  of  the  swelling ;  it  can  generally  be  noticed 
to  pulsate,  and  to  become  tenser  when  the  child 
cries.    It  lias  been  called  traumatic  meningocele. 

iv.  Where  there  is  a  wound  in  the  scalp  leading 
down  to  the  bone,  it  is  easier  to  determine  with 
certainty  the  existence  of  a  fracture.  If  at  the 
bottom  of  a  wound  an  irregular  red  line  is  seen, 
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from  which,  if  the  pericranium  is  torn,  blood  issues 
or  may  be  squeezed,  and  especially  if  by  pressure 
slight  movement  along  this  line  can  be  detected,  or 
if  the  finger-nail  or  the  probe  can  be  inserted  into 
the  line  and  detects  a  sharp  edge  of  bone,  there  is 
a  compound  fissured  fracture  of  the  vault.  This  fissure 
must  not  be  confounded  with  a  su'ure  exposed  in 
the  wo'und,  which  is  not  a  bleeding  line  ;  nor  is  the 
edge  of  the  torn  pericranium  or  temporal  fascia  to 
be  mistaken  by  the  finger  for  an  edge  of  bone.  The 
edge  of  the  dense  fibrous  membrane  can  in  either 
case  be  recognized  by  its  slight  yielding  to  pressure, 
by  its  smoothness,  and  by  its  not  grating  under  the 
finger-nail.  The  mistake,  however,  has  been  made. 
If  such  a  fissure  is  placed  exactly  in  the  line  of  a 
cranial  suture,  it  may  be  distinguished  as  a  separation 
of  a  suture. 

V.  The  finger  in  the  wound  will  distinguish  those 
varieties  of  fracture  known  as  cotnpound  depressed, 
comminuted,  punctured,  elevated,  p'ond  and  gutter  frac- 
tures. If  the  bone  is  fissured,  and  there  is  slight 
depression,  it  may  be  a  fracture  of  the  outer  table 
of  the  bone  only  ;  and  similarly  there  may  be  an 
entire  outer  table  and  a  fracture  of  the  inner  table 
alone  :  these  conditions  can  only  be  diagnosed  \vith 
certainty  by  a  good  skiagram.  Where,  however,  from 
an  injury  inflicted  on  the  outer  surface  of  the  bone, 
there  is  depression  and  splintering  ot  the  outer  table, 
it  may  be  inferred  that  there  is  still  greater  injury 
of  the  inner  table,  and  the  more  nearly  any  fracture 
approaches  to  the  form  of  a  punctured  fracture  the 
greater  l>ecomes  this  probability.  If  a  probe  can  bo 
passed  into  a  fissure  and  under  the  bone  laterally, 
and  firm  bone  is  still  felt  beneath  it,  a  separaiion 
of  the  two  tables  of  the  bone,  with  depression  of  the 
inner  plate,  is  indicated. 
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The   secondary  eiltects  upon  the   bone  of 

injuries  inflicted  upon  the  vault  are — 

Necrosis. 

Osteo- myelitis. 

Osteo-phlebitis. 
1.  If  a  scalp  wound  does  not  heal,  but  on  the 
contrary  the  soft  parts  retract  from  the  bone,  and 
this  is  seen  to  be  dry,  bare,  and  of  a  dull-white 
colour,  there  is  necrosis.  It  will  not  be  possible  to 
tell  to  what  depth  the  necrosis  extends  until  the 
sequestrum  separates  or  is  removed  ;  but  so  long  as 
there  are  no  signs  of  intracranial  inflammation  there 
is  no  indication  that  the  inner  table  of  the  bone  is 
involved.  Necrosis  of  the  bone  may  occur  from 
contusion  without  a  wound  in  the  scalp.  It  will 
then  be  indicated  by  a  puf!y  swelling  of  the  scalp, 
which  when  cut  into  exposes  bare,  dry,  dull-white 
bone. 

2.  There  are  no  positive  signs  whereb}^  osteo- 
myelitis and  osteo-phlebitis  may  be  recognized  with 
certainty  before  they  have  led  on  to  their  more 
serious  consequences,  necrosis,  pyfemia,  and  throm- 
bosis of  the  sinuses.  But  if,  two  or  three  weeks 
after  an  injury  to  the  head,  there  is  pain  in  the 
head,  with  fever,  and  tenderness  of  the  skull  when 
pressed  upon  through  the  scalp,  or  there  is  a  slight 
deep  swelling  of  the  scalp,  osteo-myelitiR  may  be 
suspected. 

III.  F±1ACTURE  OF  THE  BaSE  OF  THE  SkULL 

The  signs  of  fracture  of  tiie  base  of  the  skull  are 
liiemorrhage,  escape  nf  cranial,  contents,  and  injury  to 
cranial  nerves. 

The  Iiseraorrliage  varies  in  amount  according  to 
the  size  of  the  vessel  or  sinus  injured.  Its  special 
fcatui-es  are  its  appearance  at  a  distance  from  the 
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part  struck,  the  depth  from  which  the  blood  flows, 
and,  in  many  cases,  its  long  continuance.  The  blood 
may  escape  from  the  ear,  nose,  or  pharpix;  and  in 
the  latter  cases,  if  the  patient  is  recumbent,  as  he 
generally  is,  the  blood  is  swallowed,  and  the  haemor- 
rhage may  only  be  revealed  when  altered  blood  is 
vomited.  In  other  cases  the  blood  trickles  into  the 
orbit,  gradually  forcing  its  way  forwards  under  the 
conjunctiva,  and  then  into  the  lids.  If  the  fracture 
passes  through  the  orbital  arch,  the  blood  escapes 
at  once  into  the  upper  eyelid.  In  fracture  of  the 
posterior  fossa  the  blood  gets  into  the  intermuscular 
planes  of  cellular  tissue  below  the  occiput,  and  only 
after  some  days  reaches  the  surface  and  discolours 
the  skin  in  this  region. 

Cerebro-spLnal  fluid  escapes  when  the  arachnoid 
membrane  is  torn,  e.g.  the  arachnoid  sheath  of  the 
olfactory  lobe  or  of  the  auditory  nerve.  It  may 
flow  in  considerable  quantity  from  the  ear  or  the 
nose,  and  the  loss  may  continue  for  days.  The  flow 
is  increased  by  anything  that  raises  the  intracranial 
pressure,  such  as  coughing,  straining,  or  compressioTi 
of  the  internal  jugular  veins;  this  sign  should  not  be 
sought  for,  as  the  raised  tension  may  affect  the  brain 
injuriously.  The  fluid  is  clear  and  limpid,  specific 
gravity  about  1002,  faintly  alkaline  in  reaction,  and 
contains  a  trace  of  albumin  and  of  a  copper-reducing 
substance.  When  collected  from  the  nose  it  becomes 
mixed  with  mucus,  and  gives  a  faint  precipitate 
of  mucin  when  acetic  acid  is  added.  It  is  distin- 
guished from  mucus  by  its  limpid  character  and  the 
very  small  amount  (if  any)  of  mucin  it  contains,  and 
from  serum  and  inflammatory  exudations  by  its  low 
specific  gravity  and  its  containing  a  mere  trace  of 
albumin.  If  this  fluid  flows  into  the  pharynx  it  is 
awallowed,  and  may  be  entirely  unnoticed.    In  very 
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severe  fractures  of  the  base,  portions  of  braiu  matter 
may  be  forced  into  the  nose,  pharynx,  or  ear. 

Injury  to  cranial  nerves  is  shown  by  motor  or 
sensory  paralysis.    {See  p.  95.) 

It  must  be  borne  in  mind  that  the  base  of  the 
skull  may  be  fractured  without  giving  rise  to  any 
symptoms  by  which  it  can  be  recognized.  And  a 
fracture  of  the  base  is  by  no  means  easy  to  detect  in 
good  stereoscopic  skiagrams.  The  surgeon  is  more 
likely  to  overlook  fractures  that  exist  than  to  diag- 
nose the  injury  wrongly  when  they  are  not  present. 

L  After  an  injury  to  the  head  or  upper  part  of 
the  face,  an  effusion  of  blood  under  the  ocular  ccn- 
junctiva,  which  may  or  may  not  spread  subsequently 
to  the  eyelids  (usually  reaching  the  lower  before  the 
upper  lid),  indicates  a  fracture  of  the  roof  of  the  orbit. 
Hsemorrhage  into  the  eyelids  may  be  caused  by  a 
simple  contusion  (black  eye),  or  by  a  fracture  of 
the  malar  or  upper  jaw  bone;  in  these  cases  sub- 
conjunctival hemorrhage  is  absent,  or  is  much  less 
marked  than  the  effusion  into  the  lids.  In  fractures 
of  the  roof  of  the  orbit  and  of  the  orbital  arch,  in 
which  the  periosteum  lining  the  orbital  cavity  is  not 
torn,  the  blood  does  not  get  under  the  conjunctiva, 
but  only  into  the  lids,  and  in  such  a  case  a  diagnosis 
can  only  be  made  by  the  aid  of  a  skiagram. 

2.  If,  after  an  injury  to  the  head  or  nose,  heemor- 
rhage  from  the  nose  continues  for  some  hours,  or 
even  for  a  day  or  more,  and  especially  if  succeeding 
the  flow  of  blood  there  is  a  discharge  of  cerebro- 
spinal fluid  from  the  nose,  or  permanent  anosmia, 
there  is  a  fracture  of  the  roof  of  the  nose. 

3.  If,  after  an  injury  to  the  middle  zone  of  the 
vault  of  the  skull,  or  a  heavy  fall  upon  the  feet  or 
the  buttocks,  there  is  bleeding  from  the  ear  con- 
tmmng  for  many  hours,  and  if  the  blood  is  seen  to 
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flow  from  the  tympanum,  there  is  a  fracture  of  the 
middle  fossa  of  the  base  of  the  slcull,  involving  the 
middle  ear.  A  copious  flow  of  cerebro-spinal  fluid 
from  the  ear  is  still  more  conclusive  evidence  of 
fracture,  and  shows  that,  in  addition,  the  arachnoid 
membrane  is  torn.  Facial  palsy  and  unilateral  deaf- 
ness strengthen  the  diagnosis  of  fracture.  Transient 
hsemorrhage  may  be  caused  by  lacerations  of  the 
meatus  or  of  the  membrana  tympani ;  a  slight  flow 
of  watery  fluid  might  possibly  be  an  escape  of  liquor 
Cotmmii  from  the  inner  ear  ;  if  the  fluid  is  richly 
albuminous  it  indicates  that  it  is  blood  serum  or 
inflammatory  exudation. 

4.  If  a  patient  who  is  known  to  have  received 
an  injury  to  the  head,  or  may  have  received  such 
an  injury,  after  an  interval  vomits  some  dark, 
slightly  altered  blood,  it  becomes  highly  probable, 
in  the  absence  of  evidence  to  the  contrary,  that  the 
blood  has  flowed  into  the  pharynx  from  a  fracture 
of  the  base  of  the  skull,  and  been  swallowed.  The 
lips,  mouth,  and  tongue  should  be  carefully  exam- 
ined to  exclude  haemorrhage  from  that  source.  If 
there  is  bleeding  from  the  nose  at  the  same  time, 
or  there  are  signs  of  such  immediately  after  the  acci- 
dent and  before  the  patient  assumed  the  horizontal 
position,  and  if  he  is  conscious  of  swallowing  blood, 
or,  when  unconscious,  if  the  movement  of  deglutition 
is  seen  to  occur  spontaneously  from  time  to  time, 
and  especially  if  on  inspection,  or  on  passing  the 
finger  to  the  back  of  the  mouth,  blood  is  found  in 
the  pharynx,  the  diagnosis  oi  fracture  of  the  base  of 
the  skull  IS  assured.  In  the  absence  of  other  evidence 
it  will  1)0  impossible  to  determine  which  fossa  is 
injured,  as  the  blood  may  flow  into  the  pharynx 
from  the  nose,  or  the  car,  or  from  a  fissure  in  the 
vault  of  the  pharynx. 
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5.  When,  after  an  injury  to  the  posterior  part  of 
the  skull,  or  a  fall  upon  the  feet  or  the  buttocks,  a 
puffy  swelling  appears  around  the  mastoid  process, 
or  on  the  side  of  the  neck,  or  below  the  occiput, 
and  it  steadily  increases  in  size  for  some  hours,  it 
indicates  a  fracture  of  the  posterior  fossa  of  the  base 
of  the  skull. 

The  diagnosis  is  more  certain  when  it  is  known 
that  the  swelling  is  not  over  the  part  struck. 

IV.  Lesions  of  the  Cranial  Contents 
Intracranial  lesions  cause  either  irritation  or  far- 
alijsis  of  the  nervous  apparatus.    Irritation  of  motor 
structures  is  shown  by  7nuscular  ttvitchmgs  or  spasms  : 
irritation  of  sensory  parts  causes  pain  and  hyper- 
OBSthesia  ;  irritation  of  reflex  nerve-centres  leads  to 
increased  reflex  action.    Motor  palsy  is  estimated  by 
noticing  the  position  ot  the  limbs,  the  absence  of  all 
resistance   to   passive   movements,   and  stertorous 
breathing  or  flapping  of  the  lips  and  cheeks  with 
respiration.    Sensory  palsy  is  recognized  by  the  insensi- 
bility of  the  patient  to  all  external  impressions,  such 
as  sound,  light,  pinching,  pricking,  and  heat.  Reflex 
,     palsy  is  specially  indicated  by  a  fixed  condition  of 
i    the  pupils,  and  the  failure  of  contact  with  the  con- 
i     junctiva  to  cause  contraction  of  the  orbicularis  pal- 
!     pebrarum.    From  these  symptoms  the  surgeon  must 
attempt  to  define  the  position  and  the  nature  of  tlie 
I  lesion. 

The  pulse  and  respiration  must  be  specially 
I  observed.  Long-drawn,  slow  respirations  indicate 
I  stimulation  of  the  respiratory  centre  in  the  medulla 
while  irregular,  shallow,  frequent  respirations— or  a 
Cheyne-Stokes  rhythm— point  to  its  exhaustion  and 
paraly.sis.  Similarly  a  slow,  full,  "  labouiod  "  pulse 
of  high  tension  indicates  stimulation  of  \\w  cardio- 
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inhibitoiy  aud  vaso-motor  centres,  and  a  rapid  jjidse 
of  low  tension  results  from  their  exhaustion. 

Position  of  a  lesion. — {a)  Paralysis  or  irrita- 
tion of  a  single  nerve,  or  of  nerves  lying  close  to- 
gether in  the  skull,  is  probably  due  to  some  lesion 
of  the  nerve-trunk  or  trunks  on  the  same  side  ;  e.g. 
paralysis  of  the  fourth  cranial  nerve  (n.  trochlears), 
or  of  the  facial  and'  auditory  nerves,  (h)  When, 
however,  the  paralysis  or  the  irritation  affects  nerves 
whose  controlling  cortical  areas  lie  in  close  juxta- 
position, it  indicates  a  cortical  lesion  of  the  opposite 
side,  (c)  If  the  palsy  affects  a  very  wide  extent  of 
muscles,  it  points  to  a  lesion  of  some  part  of  the 
main  strands  of  the  nerve-fibres  in  the  central 
nervous  system  passing  from  the  cortical  centres  to 
the  nerves  of  distribution  ;  e.g.  ordinary  hemiplegia 
from  haemorrhage  into  the  corpus  striatum. 

Electricity  in  diagnosis. — Although  electricity  is  not 
largely  used  by  surgeons  for  purposes  of  diagnosis, 
there  is  one  way  in  which  it  may  afford  valuable 
aid  in  determining  the  position  of  a  paralysing 
lesion.  It  depends  upon  the  fact  that,  when  a  nerve- 
trunk  or  its  centre  is  injured,  the  irritabiUty  of  the 
paralysed  muscles  to  the  faradic  current  rapidlj' 
diminishes  until  it  finally  disappears,  while  they 
respond  more  readily  to  the  constant  current,  and 
the  anodal  contraction  is  stronger  than  the  kathodal. 
This  is  known  as  the  reaction  of  degeneration.  It  can 
be  observed  within  a  few  days  of  the  onset  of  par- 
alysis, and  becomes  more  and  more  marked  ;  it  is 
always  associated  with  rapid  wasting  of  the  affected 
muscles,  and  occurs  after  injury  to  either  cranial  or 
spinal  nerves.  Where,  therefore,  paralysed  muscles 
do  not  sliow  this  reaction  of  degeneration,  it  is  to 
be  accepted  as  certain  evidence  that  the  lesion  is 
situated  in  some  part  of  the  nervous  apparatus 
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above  the  nerve  nucleus.  This  sign  tells  us  nothing 
of  the  cause  of  the  paralysis,  only  its  site. 

The  natiu'e  of  a  lesiou  is  indicated  partly  by 
the  class  of  symptoms  which  it  occasions,  and  partly 
by  their  time  of  onset,  (a)  Irritation  is  caused  hy 
slight  compression,  by  superficial  or  partial  laceration 
of  the  brain  substance,  or  by  inflammatory  con- 
gestion ;  it  rarely  afiects  the  cranial  nerve-trunks. 
{b)  Paralysis  is  caused  by  complete  laceration  of 
brain  or  nerve,  by  firm  compression  by  bone,  blood, 
or  inflammatory  exudation,  or  by  shaking  up  of  the 
brain  with  more  or  less  appreciable  contusion,  or  by 
shock,  (c)  Symptoms  produced  immediately  by  an 
injury  are  caused  either  by  concussion  of  the  brain 
or  by  compression  by  displaced  bone,  (d)  Symptoms 
coming  on  within  a  short  interval  of  an  injury  (an 
interval  measured  by  hours)  are  due  to  the  pressure 
of  effused  blood  or  serum,  (e)  Symptoms  arising  later 
are  the  result  of  inflammation  or  cicatrization. 

Cerebral  localization. — The  motor  area  oc- 
cupies the  precentral  or  ascending  frontal  convolu- 
tion, and  a  small  part  of  the  marginal  convolution  on 
the  mesial  surface  of  the  hemisphere.  It  is  divided 
up  into  several  distinct  centres  ;  those  for  the  face, 
the  neck,  the  arm,  the  trunk,  and  the  leg  are  arranged 
in  this  order  from  below  up.  The  face  centre  embraces 
the  lower  end  of  the  fissure  of  Rolando  (sulcus  cen- 
trahs)  ;  its  lower  part,  close  to  the  fissure  of  Sylvius 
(fissura  lateralis),  governs  the  muscles  of  mastication 
and  those  of  the  larynx  ;  the  upper  part  controls  the 
upper  face  muscles  and  the  platysma.  The  arm 
centre  is  the  largest,  and  occupies  the  middle  part  of 
the  precentral  convolution  ;  the  centre  for  the  thumb 
extends  over  a  great  part  of  it ;  the  fingers,  wrist, 
elbow  and  shoTilder  are  represented  in  centres  which 
He  in  this  order  from  below  ujj.    The  leg  centre  is  the 
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upper  end  of  the  precentral  convolutiou,  and  extends 
to  the  mesial  surface  of  the  hemisphere  ;  its  anterior 
part  is  concerned  witli  movements  of  the  thigh  and 
leg,  while  its  posterior  part  governs  movements  of  the 
foot  and  toes.  The  centre  for  the  trunk  is  intermediate 
between  those  for  the  arm  and  the  leg.  The  centre  for 
eye  movements  is  in  tlie  second  and  third  frontal 
convolutions. 

Sensory  areas. — The  area  for  general  tactile  sensation, 
temperature  and  muscular  sense  is  situated  in  the 
postcentral  convolution,  and  the  area  for  sensation 
of  any  particular  part  probably  lies  immediately 
behind  the  motor  centre  for  that  part.  No  centre 
for  the  sensation  of  pain  has  yet  been  found  in  the 
cerebral  cortex.  The  visual  centre  occupies  the 
cuneate  portion  of  the  occipital  lobe  and  the  angular 
and  supramarginal  convolutions ;  each  occipital  lobe 
is  connected  with  the  temporal  half  of  the  retina 
of  the  eye  on  the  same  side,  and  the  nasal  half  in 
the  eye  of  the  opposite  side.  The  auditory  centre 
is  in  "the  superior  temporo-sphenoidal  gj^rus,  and 
receives  impressions  from  each  ear.  The  centre  foi 
smell  and  taste  is  in  the  tip  of  the  temporo-sphe- 
noidal lobe  in  the  vicinity  of  the  uncinate  gyrus. 
There  are  three  centres  concerned  mth  sfeecli,  and 
in  a  right-handed  subject  they  are  always  on  the 
left  side  of  the  brain.  The  auditory  tvord  centre 
is  situated  in  the  posterior  part  of  the  superior 
temporal  convolution  :  its  destruction  causes  total 
word-deafness.  The  visual  speech  centre  is  in  the 
left  angular  gyrus  :  its  destruction  causes  word- 
blindness  or  visual  aphasia.  The  motor  speech  centre 
is  in  the  posterior  part  of  the  third  left  frontal  con- 
volutiou (Broca's  area)  :  its  destruction  causes  motor 
aphasia.  There  seems  to  be  a  ivriting  centre  also  on 
the  left  side  of  the  braiu,  in  or  near  the  area  govern- 
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ing  movements  of  the  hand  :  its  destruction  causes 
agraphia. 

To  delineate  these  centres  on  the  scalp,  the  main  thing 
is  to  fix  the  position  of  the  great  fissures.  The 
Inngitudinal  fissure  (fissura  interhemispherica)  is  in- 
dicated by  a  line  drawn  over  the  vertex  from  the 
glabcUa  to  the  occipital  protuberance.  The  upper 
end  of  the  fissure  of  Rolando  (sulcus  centralis)  is 
in.  behind  the  mid-point  of  this  line,  and  it  lies 
lieneath  a  line  o\  in.  long,  drawn  obliquely  forwards 
and  downwards  from  this  point  at  an  angle  of  67" 
with  the  vertical  median  plane.  The  fissure  of 
Sylvius  (fi.ssura  lateralis),  3i  in.  long,  is  beneath  a 
line  drawn  from  J  in.  below  the  parietal  eminence  to 
a  point  1;^  in.  behind  the  external  angular  process. 
With  these  lines  fixed,  the  centres  can  be  filled  in 
with  suSicient  acciu-acy  for  all  surgical  purposes. 

The  primary  lesious  ol  the  cranial  contents 
are  the  following : 
Concussion. 

Contusion  and  laceration. 

Compression. 
To  arrive  at  a  diagnosis,  notice  especially  the  time 
and  order  of  the  onset  of  the  symptoms,  and  pay 
attention  to  the  state  of  the  patient's  consciousness, 
to  any  spasm  or  paralysis  present,  to  the  size  and 
irritability  of  the  pupils,  the  force  and  frequency  of 
the  pulse,  the  rhythm  and  fullness  of  respiration, 
the  presence  of  laryngeal  stertor,  or  of  puiSng  of  the 
lips  and  cheeks,  and  the  temperature  and  colour  of 
the  surface.  The  patellar  reflex  on  each  side  should 
be  carefidly  observed. 

The  symptoms  of  concussion  of  the  brain  vary 
Nvithin  very  wide  limits— from  a  momentary  giddi- 
ness to  mstant  death— and,  when  well  marked,\heir 
iluration  varies  from  hours  to  days.    They  are  most 
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intense  directly  after  the  injury,  and  when  they  are 
found  to  increase  in  severity  it  is  always  due  to 
something  superadded  to  simple  concussion — gener- 
ally to  haemorrhage.  The  following  statements  may 
be  made  : 

1.  If  after  an  injury  to  the  head,  or  a  general 
shake  of  the  body,  the  patient  is  temporarily  uncon- 
scious, with  muscular  relaxation  (falling  down)  and 
pallor,  or  if  he  simply  feels  giddy,  faint,  and  nause- 
ated, the  symptoms  are  to  be  attributed  to  concussion 
of  the  brain  in  its  milder  form. 

2.  If  immediately  after  such  an  injury  a  patient 
is  found  apparently  quite  unconscious,  with  com- 
plete muscular  relaxation,  the  limbs  being  flaccid 
and  motionless,  and  the  urine  and  faeces  passing  in- 
voluntarily from  relaxation  of  the  sphincters,  and  the 
surface  is  pale  and  cold,  the  pulse  small  and  soft  (it 
is  usually  slow,  but  may  be  frequent),  the  respira- 
tion shallow  and  noiseless,  the  pupils  sluggish,  either 
unaltered  in  size  or  slightly  dilated,  the  case  is 
one  of  severe  concussion  of  the  brain.  Except  in  the 
very  gravest  cases  the  patients  show  some  response 
to  a  strong  sensory  imjsressiou  :  they  will  attempt 
to  answer  if  loudly  called,  move  away  from  a  bright 
light  or  pungent  odour,  or  flinch  if  j^inched.  The 
patellar  reflex  is  absent  in  the  worst  cases,  but 
when  present  is  equal  on  the  two  sides. 

3.  If  the  state  of  concussion — which  is  usually 
severe  and  prolonged — is  followed  by  a  condition  of 
"  cerebral  irritation,"  contusion  of  the  brain  with 
consequent  diffuse  or  generaUzed  oedema  is  to  be 
diagnosed.  Cerebral  irritation  is  recognized  by  the 
patient  lying  curled  up  on  one  side,  quiet  when  left 
alone,  but  actively  or  even  violently  resenting 
attempts  to  move  or  rouse  him,  and  with  perhapsj^a 
low  muttering  delirium  at- night.    The  pulse  is  full 
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and  bounding,  and  tile  temi^erature  somewhat  raised, 
and,  esi3ecially  in  children,  there  may  be  frequeiit 
\'oniiting. 

4.  Brain-matter  (proved  to  be  such  by  micro- 
•^copical  examination)  may  be  found  mixed  with  the 
blood  from  the  wound,  in  the  hair  of  the  scalp,  or 
in  the  nose,  ear,  or  mouth,  or  lying  in  a  wound  into 
the  orbit ;  this,  of  course,  demonstrates  laceration  of 
the  brain.  It  must  be  remembered  that  patients 
may  present  themselves  with  brain-matter  thus 
extruded  from  the  cranium  without  any  symptoms 
to  mdicate  so  grave  a  lesion— without  either  uncon- 
sciousness or  paralysis.  Apart  from  the  loss  of 
bram-substance  or  of  cerebro-spinal  fluid,  lacera- 
tion of  the  brain  may  be  suspected  if  symptoms 
ot  concussion  are  followed  by  those  of  irritation, 
and  especially  by  convulsions  of  groups  of  mus- 
cles which  leave  the  convulsed  parts  paralysed 
•Severe  laceration  is  usually  followed  by  a  rise  in 
temperature  to  101°  or  over. 

_  5.  Whenever  after  an  injury  cerebro-spinal  fluid 
is  found  escaping  from  the  skull,  it  proves  that 
tfiere  is  a  laceration  of  the  visceral  layer  of  the 
arachnoid  membrane  communicating  with  "a  fracture 
of  the  bone.  When  the  escape  of  this  fluid  is  very 
abundant,  and  particularly  if  it  flows  from  a  frac- 
ture of  the  vault,  it  is  accepted  as  evidence  of  a 
acemhon  oi  the  brain  opening  up  one  of  the  ven- 
incles  I  he  cerebro-spinal  fluid  may  escape  from  a 
wound  in  he  soft  parts,  or  form  the  cystic  tumour 
ot  the  scalp  previously  described  (see  p  73)  ■  as  a 
complication  of  fractures  of  the  base  it  is  a  verv 
rare  circumstance.  ^ 
6  When  after  an  injury  to  the  head  a  patient  is 
absolutely  unconscious,  it  being  impossible  to  arou,' 
liini  or  to  make  l,im  answer  questions  with 
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dilated  pupils,  slow,  deep,  stertorous  breathing  with 
flapping  of  the  clieeks  during  expiration,  slow,  full, 
laboured  pulse,  and  paralysis,  general  or  of  one  side 
of  the  body  onlj^,  with  exaggeration  of  the  patellar 
reflex,  at  any  rate  on  one  side  of  the  bodj^ — that 
opposite  to  the  site  of  the  compressioii — these 
symptoms  are  caused  by  compression  of  the  brain.  An 
attempt  must  be  made  to  determine  the  source  of 
the  compression,  and  first  of  all  depressed  bone  must 
be  sought ;  and  if  a  depressed  fracture  is  detected, 
and  the  symptoms  of  compression  are  known  to 
have  been  instantly  produced,  it  may  be  regarded 
as  the  cause  of  the  compression.  If,  however,  the 
symptoms  of  compression  have  come  on  gradually 
and  at  a  short  interval  after  the  accident  (an  interval 
during  which  the  patient  may  have  been  quite  con- 
scious, or  showing  more  or  less  evidence  of  brain 
concussion),  or  if  while  under  observation  it  is  noted 
that  the  signs  of  compression  are  increasing,  the 
coma  becoming  more  deep,  the  pupils  changing  from 
a  condition  of  contraction  to  increasing  dilatation, 
and  the  paralysis  more  extensive,  it  indicates  i)dra- 
cranial  hcemorrhage.  When  there  has  been  an  interval 
of  consciousness  between  the  injury  and  the  oncom- 
ing of  the  symptoms  of  compression,  showing  that 
the  brain  has  not  been  seriously  shaken  or  contused  ; 
and,  further,  if  the  paralysis  is  or  was  at  first  uni- 
lateral, we  may  diagnose  that  the  hemorrhage  has 
taken  place  between  the  bone  and  the  dura  mater 
from  ru'plure  of  a  meningeal  artery  or  wound  of  a 
sinus.  But  if  the  symptoms  point  to  severe  immedi- 
ate injury  to  the  brain,  it  is  probable  that  the  blood- 
clot  is  situated  on  or  in  the  brain.  Syuip<t>"is  of 
compression  coming  on  after  an  interval  of  days  or 
weeks  from  the  injury,  and  preceded  by  signs  of 
intracranial  inflammation,  indicate  that  the  cause 
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IS  tlie  pressure  of  inflainmalory  jji-oducts.  {See  jj.  97.) 
In  any  case  of  compression  the  tension  of  the  cerebro- 
spinal fluid  is  raised,  as  shown  by  the  rate  of  flow 
from  the  needle,  on  lumbar  puncture,  being  greater 
than  normal.  After  a  fracture  of  the  base  of  the 
skull,  or  when  laceration  or  arachnoid  hajmorrhage 
has  occurred,  the  fluid  may  be  stained  with  blood. 

When  the  history  and  symptoms  indicate  extra- 
memngeal  hsemorrhage  the  surgeon  7nust  determine 
on  which  side  the  clot  of  blood  is.    Five  signs  will 
guide  him.    (a)  If  there  is  paralysis  on  one  side 
only,  or  the  paralysis  is  more  marked  on  one  side 
than  the  other,  or  the  general  paralysis  has  been 
preceded  by  unilateral  spasm,  the  blood-clot  is  on 
the  side  opposite  to  the  paralysis  or  spasm,    {h)  The 
htemorrhage  will  be  on  the  same  side  of  the  skull 
as  the  mjury;   and  therefore  if  a  bruise  can  be 
detected  on  one  side,  or  if  there  is  a  wound,  this 
vnll  guide  the  surgeon  as  to  the  position  of  the 
cJot.    (c)  If  one  pupil  only  is  dilated,  the  clot  is  on 
the  same  side  as  the  paralysed  pupil,    {d)  If  one 
patellar  reflex  is  brisker  than  its  fellow,  the  clot  is 
on  the  opposite  side  to  the  brisk  reflex,    (e)  If  the 
temperature  is  found  to  be  different  on  the  two 
sides  of  the  body,  the  clot  will  be  found  on  the  side 
opposite  to  the  higher  temperature.    The  symptoms 
of  intracranial  hcomorrhage  are  often  mixed  with 
and  obscured  by  those  of  severe  concussion  and 
laceration  of  the  brain;  they  are  mainly  character- 
ized by  paralytic  phenomena.    If  the  surgeon  should 
trep  une  the  sj,  (j       the  supposition  that  there  is 
a  flot  of  l,]ood  between  the  bone  and  the  dura 
mater  ;,nd  on  removing  the  piece  of  bone  fails  to 
find  the  clot,  but  notices  that  the  untorn  dura  mate, 
'ulges  up  into  the  trephine  hole,  and  is  pulseless,  and 
"f  ^  dark-blue  colour,  he  may  diagnose  arachnoid 
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licemorrhage,  and  should  make  an  incision  into  the 
dura  mater. 

7.  Cases  often  present  themselves  in  which  there 
is  great  difficulty  in  determining  whether  the  symp- 
toms are  due  to  the  effects  of  alcohol  or  to  a  serious 
lesion  of  the  brain.  Whenever  there  is  this  doubt 
and  whenever  a  drunken  man  is  known  to  have 
received  a  severe  injury  to  the  head,  he  should  be 
kept  quiet  for  some  hours  until  the  effects  of  the 
alcohol  have  passed  off.  The  signs  of  alcoholism 
upon  which  reliance  is  generally  placed  are  the  pecu- 
liar odour  of  the  breath,  the  flushed  face,  heavy  but 
not  stertorous  breathing,  the  contracted  pupils,  which 
dilate  on  arousing  the  patient,  incoherent  delirium, 
a  tendency  to  become  quarrelsome,  tremor  and  un- 
steadiness of  gait  if  able  to  walk  at  all,  the  absence 
of  paralysis,  and  finding  the  bladder  full  of  urine, 
in  which  alcohol  may  sometimes  be  detected.  _  The 
liistory,  where  obtainable,  is  of  course  of  the  highest 
importance. 

8.  In  other  instances  the  question  arises  whether 
a  person  found  insensible  and  paralysed  has  had  an 
attack  of  apoplexy,  and  fallen  down,  or  has  received 
a  serious  head  injury  causing  the  paralysis.  Here 
ao-ain  there  are  cases  in  which  it  may  be  necessary 
to  suspend  judgment  for  a  time,  or  even  altogether. 
For  the  symptoms  produced  by  a  clot  of  blood  ui 
the  brain  are  of  course  the  same  whether  the  rupture 
of  the  blood-vessel  be  spontaneous  or  be  excited  by  a 
blow  In  all  such  cases  the  age  of  the  patient  and 
all  tlie  attendant  circumstances  must  be  carefully 
noted,  and  the  heart  and  the  urine  should  be  exam- 
ined, as  the  detection  of  a  cardiac  murmur  or  of 
aortic  aneurysm,  or  of  albuminuria,  would  be  strong 
corroboration  of  the  diagnosis  of  apoplexy.  Carefu 
search  should  be  made  for  a  wound  or  contusion  of 
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the  scalp,  depression  of  bone,  bleeding  from  the  nose, 
ear,  or  pharynx.  A  disproportion  between  the  loss 
of  consciousness  and  the  paralysis,  if  present,  would 
be  of  great  assistance  in  the  diagnosis,  for  in  trau- 
matic cases  the  sensorium,  as  a  rule,  suiiers  much 
more  than  the  motorium,  while  in  the  idiopathic 
cases  there  may  be  complete  hemiplegia  with  only 
very  transient  insensibility. 

9.  Diabetic  coma  may  in  rare  cases  need  to  be 
distinguished  from  traumatic  unconsciousness.  The 
presence  of  sugar  in  the  ui-ine,  the  odour  of  acetone 
in  the  breath,  the  deep  coma  without  paralysis,  the 
flushed  face,  rapid  deep  respirations  with  rapid  weak 
pulse,  will  establish  the  diagnosis. 

With  regard  to  lesions  of  cranial  nerves  the 
following  points  are  of  practical  importance  : 

Loss  of  smell  is  the  indication  of  injury  to  the 
olfactory  nerve;  but  care  must  be  taken  to  ascertain 
that  the  nasal  fossa  is  clear,  and  not  obstructed 
by  blood-clot,  dried  discharge,  displaced  bone  or 
cartilage. 

The  optic  nerve  may  be  injured  m  the  optic  fora- 
men by  a  fracture  of  the  anterior  fossa  of  the  skull, 
or  by  a  blow  upon  the  outer  wall  of  the  orbit  •  the 
result  IS  blindness  of  one  eye. 

Injury  of  the  3rd  nerve  {mrvus  oculo-motorius) 
often  afiects  only  a  part  of  the  nerve  ;  thus  a  com- 

iilfrequenf  ^""^      '^'^''^^^  ^"^^^  ''^^ 

_  The  presence  of  ptosis,  external  strabismus  with 
inability  to  move  the  globe  upwards,  downwards  or 
inwards,  a  fixed  dilated  pupil  and  loss  of  power  of 
accommodation,  so  that  the  patient  has  horizontal 
diplopia  with  one  clear  and  one  blurred  image 
indicate  complete  paralysis  of  the  3rd  nerve  ' 
Paralysis  of  the  superior  oblique  muscle  causmg 
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diplopia  below  the  horizontal  meridian,  and  internal 
strabismus  when  the  eyeball  is  directed  downwards, 
may  indicate  a  lesion  of  the  4th  nerve  (nervus  troch- 
leans),  or  of  its  centre,  or  interference  with  the 
play  of  the  tendon  of  the  muscle  m  its  pulley  ;  any 
thickening,  pain,  or  tenderness  at  the  seat  o  the 
pulley  would  render  the  latter  the  more  probable 

diamosis.  .  ,  a^^t^^A 

The  5th  nerve  (nervus  trigeminus)  is  rarely  atlectea 
alone  ;  when  the  lesion  is  partial  the  cornea  rapidly 
sloughs  unless  protected. 

Internal  strabismus  without  palsy  of  any  muscle 
except  the  external  rectus  points  to  mjury  of  the 
6th  cranial  nerve  {nervus  abducens)  alone. 

The  7th  nerve  {nervus  facialis)  is  the  one  most 
frequently  injured  in  fracture  of  the  skull ;  the  signs 
of  ?acial  palsy  are  unmistakable.  In  estimating  dea^ 
ness  from  injury  to  the  8th  nerve  {nervus  acust^cus), 
reTance  must  b^e  placed  upon  failure  to  appreciate 
sounds  trahsmitted  through  the  cranial  bones  ra  h 
than  those  transmitted  through  the  audit.ry  meat  . 
and  tympanum,  as  these  may  be  obstructed  bj 

''^''Thf  9th,  10th,  and  Uth  nerves  {nerv^  glosso-phc. 

ryngeus,  vagus,  and  ,f  "'^'^T 

Tniury  to   the  9th  nerve  results  m  difliculty  m 
wallowing  and  loss  of  taste  over  the  back  h 

^feered  cardiac  rhythn.  — 
LT-tial  parahis  of  the  sterno- 
.   .ml^toit  aid  of  the  ce'rvical  part  of  the  t-pc^us. 

The  12th  neive  {nervus  hypoglossus)  be 
miured  in  fractures  of  tlic  posterior  fossa  ^^  h 
devTation   of  the  protruded  tongue  towards  the 
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injured  side,  and,  later,  wasting  of  this  side  of  tlie 
tongue. 

Secondary  eomplica lions  of  intracranial 
injnries. — These  complications  are — 

Spreading  ccdenia  of  the  Inain. 

Leptomeningitis. 

Litracranial  suppuration. 

Hernia  cerebri. 

Traumatic  neurasthenia. 
L  When  a  patient  recovering  from  the  symptoms 
of  cerebral  concussion  relapses  into  unconsciousness 
with  rapidly  increasing  muscular  weakness  and  par- 
alysis, frequent  weak  pulse,  high  temperature,  and 
coma  fatal  in  a  few  liours,  the  cause  of  the  symptoms 
is  spreading  oedema  of  the  brain.  The  same  symptoms 
may  occur  during  reaction  in  cases  of  cerebral 
contusion,  and  after  the  removal  of  a  large  extra- 
dural clot,  where  the  sudden  relief  of  pressure  upon 
the  brain  is  followed  by  hyperaemia  and  haemorrhage 
mto  the  cortex.  The  rapid  onset  of  coma  in  some 
cases  of  cerebral  tumour  is  due  to  the  same  cause. 

2.  When  after  a  head  injury  there  are  headache 
with  high  fever— perhaps  ushered  in  by  a  rigor— 
vomiting,  and  a  rapid  full  pdse,  and  these  symptoms 
pass  111  a  few  hours  into  a  condition  of  great  rest- 
essness,  excitement  or  delirium,  with  intolerance  of 
hght  and  sound,  small  pupils,  optic  neuritis,  muscular 
twitchmgs  or  convulsions,  and  then  paralysis,  and 
these  symptoms  again  rapidly  pass  into  a  condition 
of  increasing  drowsiness  and  weakness  ending  in 
coma  with  fixed  dilated  pupils,  rapid  feeble  pulse 
and  irregular  or  Cheyne-Stokes  stertorous  breathing' 
the  cause  of  these  symptoms  is  diffuse  leptomeningitis 
or  memngo-cerebritis.  The  presence  of  retraction  of 
the  head  and  of  intense  optic  neuritis,  and  the  earlv 
occurrence  of  squint,  point  to  a  basal  meningitis 
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the  early  and  frequent  occurrence  of  convulsion, 
noints  to  a  convexity  meningitis,  and  if  the  con- 
rXSns  are  limited  in  area  this  -dication  is  clearei. 
The  symptoms  of  this  disease  vary  greatly  ,  those 
lost  constant  are  ^ver,  headache  progressw^^^ 
alysis,  and  coma.    Examination  of       ^ye  does  no 
show  tubercles  in  the  choroid,    lumbar  Pun^^e 
will  demonstrate  increased  tension  of  the  cereb  o 
spinal  fluid.    Cytological  exammation  of  the  fluid 
withdrawn  will  yield  an  mcreased  celUilar  content 
or  even  a  definite  admixture  of  pus. 

Tf  after  an  iniury  to  the  vault  of  the  skull  tnere 
.re  pers  steJt  local  pain  and  tenderness,  pachymenin- 
mly  be  diagnosed ;  and  if  .there  is  a  pufiy  swell- 
La  of  the  scalp  over  the  injured  part  ^vith  signs 
ohc"  al  compression  of  the  ^ortex-loca hzed  jasms 
followed  by  paralysis-this  would  ^fi^f^/  ^^^^^^^^ 
dence  of  an  abscess.    The  bone  should  be  trephmea 
and  pus  may  be  found  between  it  and  the  dura  ma  - 
!!exadural  Loess;  if  not  and  the  membranes  bu^^^^^ 
^nto  the  trephine  hole  and  show  no  pulsation,  an  in 
SS>n  should  be  made  through  the  dura  mater  and 
fl^p  nnq  of  a  subdural  abscess  let  out. 

%^  The  symptoms  of  cerebral  abscess  are  very  am- 
6.  ine  sympLum  cerebration, 
biguous:  persistent  ^^^^^        ^^^^^ -^i^  subnormal 
increasing    drowsiness,    optic  neum, 

Wta  after  a  head  i„i.ry  there  i,  fever^  mter- 

infective  thrombosis  of  one  or  moic 
the  cerebral  membranes.  .   ,      ,    ,i  ^ 

5.  If  after  a  compound  fracture  of  the  skull. 
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the  operation  of  trephining,  or  the  removal  of  a  se- 
questrum from  the  vault  of  the  skull,  a  soft  mottled 
grey  and  dark-red  tumour  protrudes  through  the 
aperture  in  the  bone,  and,  if  of  large  size,  grows  in 
a  mushroom-like  form,  bleeds  easily  when  touched 
but  is  not  sensitive,  exhibits  an  expansile  pulsation 
synchronous  with  the  carotid  pulse,  and  is  distended 
by  crying  or  coughing  or  any  effort  which  increases 
the  intracranial  pressure,  we  have  to  do  with  a 
hernia  cerebri.  If  on  microscopical  examination  of  a 
portion  of  the  mass  large  irregular  nerve  cells  are 
seen,  it  proves  beyond  all  doubt  the  nature  of  the 
fungus.  The  history  of  injury  to  the  bone  i^receding 
the  appearance  of  the  fungus  at  once  distinguishes 
it  from  pulsating  malignant  tumour. 

Where  the  hernia  is  of  small  size  and  slow  growth 
a  small  abscess  will  almost  certainly  be  found  beneath 
it,  and  is  its  cause.  But  where  the  hernia  is  of  large 
size  and  rapidly  enlarging,  it  results  from  a  diffuse 
.'epto-meningitis. 

Other  and  more  chronic  sequelae  are  glycosuria, 
diabetes  insipidus,  epilepsy,  dementia,  loss  of  memory,' 
increased  susceptibility  to  the  intoxicating  effect 
of  alcohol,  and  deafness,  amaurosis,  anosmia,  etc., 
where  there  has  been  cranial  nerve  injury.  A  fre- 
quent condition  is  traumatic  neurasthenia,  characterized 
by  headache,  inability  to  work,  giddiness,  tremors, 
loss  of  emotional  control,  flushing  of  the  face  and 
head,  rapid  pulse,  sweating,  increased  knee-jerks 
and  loss  of  weight.  ' 


CHAPTER  VIII 

DIAGNOSIS  OF  INJURIES  OF  THE  SPINE 

The  most  serious  consequence  of  injury  of  the  spme 
is  a  lesion  of  the  spinal  cord  or  of  the  spinal  nerves. 
Paralysis  at  a  distance  from  the  seat  of  mjury  is 
the  great  symptom  of  this  lesion  ;  and  as  m  such  a 
case  any  manipulation  may  lead  to  further  mischief, 
the  surgeon  must  first  of  all  determine  whether 
there  is  paralysis  of  the  parts  below  the  seat  of 
iniury  II  there  is  none,  he  then  examines  the 
bones  of  the  spine,  and  after  that  the  muscles  and 
ligaments. 

I.  Injuries  oi  the  spinal  eortl  and  nerves 

are  indicated  by  paralysis,  and  sometimes  by  signs  of 
irritation.  Two  points  must  be  specially  noted— the 
extent  of  the  paralysis,  and  the  time  and  mode  of 
its  onset.  By  the  first  we  can  determine  the  seat 
of  the  lesion,  and  from  the  second  we  can  generally 
infer  its  nature  and  cause.  Sensation  to  touch,  to 
pain,  and  to  heat  should  be  carefully  tested,  and  all 
Lnsesthetic  areas  marked  out.  The  power  of  volun- 
tary motion  must  be  tested.  Areas  of  hyper^ssthesia, 
muscular  spasm  or  rigidity,  and  pain  must  be  care- 
fully noted.  Then  tlie  various  reflexes  (the  super- 
lirial,  tlic  deep,  a,nd  the  visceral)  must  be  tested. 

1.  Ana-stliesia  or  motor  pa,lsy  correspondmg  to 
l.hc  distribution  of  a  particular  nerve  indicates  a 
lesion  of  that  nerve.  . 

2.  Paralysis  below  a  certain   horizontal  plane 
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indicates  a  lesion  of  the  spinal  cord  at  a  correspond- 
ing level. 

3.  If  with  complete  paralysis  there  is  also  com- 
plete anaesthesia  to  touch,  pain,  heat  and  cold,  and 
the  reflexes  in  the  paralysed  area  are  entirely  lost, 
It  indicates  that  there  is  a  complete  transverse' 
lesion  of  the  cord. 

i  But  if  with  complete  paralysis  and  loss  of 
reflexes  the  anesthesia  is  not  complete,  the  lesion 
IS  not  a  total  transverse  one.  Traces  of  muscular 
power,  and  the  presence  of  reflexes  either  very 
slight  or  exaggerated,  arc  further  signs  of  the  in- 
completeness of  the  lesion. 

5.  Recovery  of  reflexes  soon  after  the  injury 
shows  that  the  temporary  loss  was  the  result  of 
shock  or  of  spinal  concussion. 

_  6.  Paralysis  observed  immediately  after  the  in- 
jury IS  due  to  compression,  bruising,  or  actual  crush- 
ing of  the  cord  by  displaced  bone  or  a  foreign  body 
or  to  liajmorrhage  into  the  cord. 

7.  Paralysis  coming  on  very  quickly  after  an 
injury,  and  rapidly  extending  upwards,  is  due  to 
menmgeal  hiemovThage—hcBmalorrhacMs.  The  par- 
alysis IS  generally  incomplete  and  accompanied  bv 
severe  pain. 

8  Paralysis  of  the  arms  only,  with  contracted 
pupil  and  rapid  wasting  of  the  paralysed  muscles 
indicates  hsemorrliage  into  the  cervical  enlargement 
of  the  cord-hcemalomyeUa.  The  paralysis  comes  on 
very  quickly  after  the  injury. 

9.  Pain  shooting  round  the  trunk  and  down  the 
limbs,  spasmodic  contraction  of  muscles,  and  exag- 
gerated reflexes  are  the  signs  of  meningeal  irritatiol 
11  present  immediately  after  an  injury  they  point  to 
-mta  ion  by  fragments  of  bone  or  by  bloodVcon  ing 

latrr  they  arc  due  to  menimjilis.  ^ 
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10.  Rapidly  increasing  paralysis    loss  of  reaex 
excitability,  wasting  of  muscles,  ^^l-^^^^^^'  ^^^^^^ 
trophic  changes  are  signs  of  progressive  de  ^^^^^lo^^ 
of  the  spinal  nerve  centres  caused  by  • 
myelitis  may  extend  upwards  or  downwards  from  a 

" the^'oter;:^-  knowledge  of  anatomy  wiU  enaUe 
him  to  fix  the  seat  of  the  lesion  m  tlie  spinal  coid 
by  the  extent  of  the  paralysis  but  a  few  eadmg 
points  may  be  here  cited,  (a)  Below  the  l^^^^^^^^ 
vertebra  (sometimes  12th  dorsal  or  2nd  l^^-bai)  he 

spinal  canal  contains  only  ^^^^/^^'^^^/^^^^^f  3,;^"; 
Pauina  ib)  If  there  is  complete  motor  and  sensoi} 
pi  y  of  e  lo-er  Umbs,  with  loss  of  sensation  as 
Ch  as  the  umbilicus,  it  indicates  a  lesion  of  the 
3  at  the  level  of  the  9th  dorsal  vertehra  or  opp  - 
site  the  roots  of  the  10th  dorsal  nerve^  , ,  ^  i'  ^^^j 
Pver  the  palsy  involves  the  muscles  of  the  belly  an 
aid  the  mte^rcostal  muscles,  and  the  anesthesia 
SLds  up  to  about  the  2iid  rib,  and  --h.^^^^^^^^ 
an  area  on  the  inner  and  back  part  of  the  skm  ol 
the  arm  it  indicates  a  lesion  of  the  cord  oppos  e 

by  interruption  of       atteien^  i,as  been 

^r^^T^J^t^^  S  the  cord  at  a 
determined  ^^^^t  there  :s  a  ^^^^^^^^^ 

particular  le.el,  ^nd  theie  s  ^^^^^ 
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indicate  the  functional  state  of  that  part  of  the  cord. 
For  example,  in  a  case  of  crush  of  the  spinal  cord 

by  a  fracture-dislocation  of  the  5th  cervical  vertebra 
from  a  fall  on  the  head,  if  we  find  that  the  plantar, 
patellar,  cremasteric,  anal,  vesical,  gluteal,  abdominal, 
and  epigastric  reflexes  are  preserved,  it  will  indicate 
that  the  cord  below  the  lesion  is  functionally  active, 
and  that  the  damage  to  the  cord  is  not  great. 
It  must  be  remembered  that,  immediately  after 

iich  an  injury  as  we  have  supposed,  the  spinal  cord 
l)elow  will  be  temporarily  paralysed  by  "concussion  "; 
ljut  this  should  pass  off  in  a  few  hours,  and  il 
after  this  interval  the  reflexes  caiuiot  be  obtained, 
the  damage  is  certainly  serious,  the  lesion  being 
possibly  though  not  necessarily  a  complete  trans- 
verse one.  This  same  symptom  may  of  course  be 
used  to  detect  the  functional  condition  of  the  cord 
above  as  well  as  below  the  lesion. 

In  estimating  the  reflexes  in  these  circumstances 
the  observer  must  bear  in  mind  the  simple  physio- 
logical effect  of  shutting  off  all  volition.  For  in- 
stance, when  the  finger  is  passed  within  the  anus  of 
a  healthy  mau,  the  sphincter  contracts  by  a  simple 
reflex  stimulus,  much  strengthened  by  a  strong  volun- 
tary effort,  and  therefore,  m  a  crush  of  the  cervical 
cord  where  all  voluntary  effort  acting  upon  the  rectum 
IS  shut  off,  the  anal  contraction  will  be  much  slower 
and  more  feeble,  even  if  the  reflex  action  is  perfect 
Similarly  in  micturition  :  when  the  bladder  is  full  a 
stimulus  is  conveyed  up  to  the  micturition  centre  in 
the  lumbar  enlargement  of  the  cord,  which  is  reflected 
along  motor  nerves  to  the  detrusor  urinas  muscle  • 
but  volition  also  comes  into  play,  and  brings  other 
muscles  into  action,  notably  those  of  the  abdomen 
and  sometimes  many  of  those  of  respiration  Micturi- 
tion so  performed  is  a  quick  and  powerful  expulsive 
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effort ;   but  if  the  voluntary  part  is  shut  ofi,  the 
mere  reflex  act  is  in  comparison  slow  and  feeble. 

Certain  paralytic  phenomena  demand  fuller  con- 
sideration ;  we  shall  notice  those  which  are  con- 
stantly coming  under  observation. 

Incontinence  of  urine. -When  the  centre  in  the 
lumbar  enlargement  of  the  cord  and  the  3rd  and  4th 
sacral  nerves  are  intact,  but  the  path  of  sensory 
and  motor  impressions  along  the  cord  above  is 
iniured,  there  will  be  at  first  retention  of  urme  during 
the  condition  of  shock  or  concussion,  and  when  this 
passes  off  there  will  be  reflex  discharges  of  iirme 
of  which  the  patient  will  be  entirely  ^conscious 
Should  only  the  motor  impulses  be  affected  the 
patient  will  be  conscious  of  the  passage  of  urme 
but  quite  unable  to  influence  it,  while  if  only  the 
sensory  impulses  fail  he  will,  in  the  absence  o  sensa- 
tion, make  no  voluntary  effort  fther  to  restrain  o 
to  assist  the  reflex  emptying  of  the  bladde  But 
if  the  centre  in  the  cord,  or  the  nerves  passing  be- 
tween it  and  the  bladder,  are  the  seat  of  the  lesion 
an  reflex  action  is  abolished,  periodical  discharges  o 
urine  do  not  take  place,  but  true  mcon  inence  of 
ui  ne   gradually  becoming  absolute,  is  estabhshed  . 
ti  e  uri'ne  then'trickles  out  of  tlie  Jj^^ 
stantly  as  it  trickles  into  the  bladder    a  little  lod  e 
in  that  viscus  under  the  action  of  gravity,  oi  is  re 
T^^Thy  Z  resistance  to  its  discharge  offered  by 
the  Ion"  and  doubly  curved  urethra. 

pSsm  is  the  name  given  to  the  condition  o 
erection  of  the  penis  frequently  obsei-vod  m  spina 
•  •    •        Tf  ,->-,av  bp  extreme  even  to  the  point  oi 
iniuries.    it  may  oe  cxwi-iu  ,^„rfinl  nnH 

btoc^ting  le,,io„  h-om  the  i,.h,b,tag  mfluence  of 


viiij  SPINAL-CORD  LESIONS  106 

the  higher  centres.  It  is  not  usually  met  with  in 
crushes  of  the  lower  part  of  the  cord,  but  in  those 
of  the  cervical  and  upper  dorsal  regions.  The  occur- 
rence of  a  true  erection  is  stated  to  be  evidence  of 
the  incojupleteness  of  the  cord  lesioii. 

Incontinence  of  faeces.— The  centre  governing  tlie 
contraction  of  the  sphincter  ani  is  situated  in  the 
lumbar  enlargement  of  the  cord,  and  if  it  and 
the  nerve  paths  between  it  and  the  rectum  are 
intact,  the  presence  of  the  finger  in  the  anus  or  of 
fasces  m  the  rectum  will  cause  reflex  contraction  of 
the  sphmcter.    If  the  cord  is  crushed  above  this 
centre,  when  the  pressure  of  the  fjeces  becomes 
nicreased  beyond  a  certain  point,  or  at  an  earlier 
period  if  they  are  fluid,  the  sphincter  yields,  and  a 
discharge  takes  place  unknown  to  the  patient  This 
IS  not  true  "incontinence  of  fjeces,"  but  merely 
involuntary  and  imperceived  discharge  offceces  "  and 
the  act  will  be  repeated  only  at  distinct  and  even 
long  mtervals.    Where  the  lumbar  enlargement  of 
the  cord  or  the  cauda  equina  is  crushed,  the  sphincter 
am  does  not  respond  to  the  presence  of  the  finc^er 
withm  that  aperture,  or  of  faeces  in  the  rectum,  and 
the  expulsion  of  the  latter  by  peristaltic  action  is 
unopposed ;  as  however,  except  in  the  condition  of 
diarrhoea  fsecal  matter  passes  into  the  rectum  only 
occasiona  ly,  we  have  here  again,   as  a  rule, 

involuntary  and  unperceived  discharge  of  faaces  " 
which  becomes,  when  the  evacuations  are  loose  'a 
true  incontinence  of  fasces. 

The  student  will  notice  that  the  distinction  be- 
tvveen  these  two  conditions,  or  between  the  effects 
of  lesion  of  two  parts  of  the  spinal  cord,  is  to  be 
made  out  by  the  finger  introduced  within  the  anus 
and  not  by  not.cmg  the  discharge  of  fa,ces.   In  con 
nox.on  with  this  subject  it  may  be  pointed  out  Huai 


106  SURGICAL  DIAGNOSIS  [chap. 

the  flatulent  distension  and  very  obstinate  constipa- 
tion which  are  frequently  observed  in  cases  of  crush 
oi  the  upper  dorsal  or  lower  cervical  spinal  cord, 
while  partly  due  to  paralysis  of  the  abdominal  mus- 
cles, are  probably  to  an  important  degree  dependent 
upon  damage  to  centres  in  the  spmal  cord  which 
regulate  the  peristalsis  of  the  various  sections  of 
the  alimentary  canal.  . 

Bedsores  and  alterations  in  the  urine  may  be  mentioned 
together,  as  each  is  attributable  to  two  classes  of 
causes.    Bedsores  coming  on  after  some  days  are 
due  to  the  effects  of  pressure,  friction,  or  the  irri- 
tation of  urine  or  fajces  upon  the  paralysed  parts, 
and  they  can  be  obviated  by  careful  nursmg.  But 
in  other  cases  large  and  deep  bedsores  form  quite 
early  (within  two  or  three  days)  where  such  causes 
■  can  be  excluded,  and  these  are  to  be  attributed  to 
irritative  lesions  of  the  spinal  cord;  but  whether 
they  are  due  to  vaso-motor  changes,  or  to  injury  to 
special  "  trophic  "  centres,  or  are  to  be  ascribed  to 
unusual  impulses  passing  along  the  nerves,  is  not 
known.    Similarly,  the  changes  in  the  unne,  its  alka- 
linity, decomposition,  turbidity,  and  admixture  witli 
muco-pus,  may  be  attributed  to  decomposition  of  the 
urine  started  by  and  dependent  upon  micro-organisms 
introduced  by  the  catheter  passed  to  relieve  the 
retention;  and  where  care  is  taken  to  exclude  this 
accident  by  aseptic  catheterism,  such  decomposition 
of  the  urine  can  be  obviated.    But  in  other  cases,  in 
spite  of  all  such  precautions,  and  at  an  eaxly  period 
after  the  spinal  lesion,  nephrocystitis  is  set  up  with 
decomposition  of  the  urine,  hemorrhage  and  slough- 
•     ing  of  the  bladder,  and  sometimes  of  the  urethra  ; 
this  is  to  be  regarded  as  a  trophic  effect 

As  in  the  case  of  the  brain,  injuries  of  the  spmal 
cord  may  be  attended  with  symptoms  of  irritation 
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as  well  as  of  paralysis.  These  are  pain,  hyper cesihesia, 
muscular  spasm,  and  excessive  reflex  irrUabilily.  Where 
these  symptoms  occur  at  and  from  the  time  of  the 
injury,  they  indicate  some  irritation  caused  directly 
by  the  injury ;  this  may  be  meningeal  haemorrhage, 
but  it  is  more  often  some  displacement  of  bone, 
or  the  presence  of  a  foreign  body,  causing  pressure 
upon  a  nerve  in  the  intervertebral  foramen.  Coming 
on  at  a  late  period,  these  symptoms  point  to  in- 
flammatory irritation  ;  they  are  more  marked  in 
meningitis  than  in  myelitis,  which  quickly  ends  in 
paralysis. 

II.  Injui'ies  ol  the  vertebrae. — It  must  not  be 
forgotten  that  some  cases  of  sudden  death  from 
injury  are  due  to  crush  of  the  upper  part  of  the 
cervical  spinal  cord  from  fracture-dislocation  of 
the  bones,  and,  when  an  explanation  of  the  death  is 
not  elsewhere  found,  this  region  should  be  carefully 
explored.  Very  free  mobility  of  the  head,  with  or 
without  crepitus,  will  point  to  this  injury. 

Where  the  symptoms  of  paralysis  come  on  im- 
mediately upon  the  receipt  of  an  injury  to  the  spine 
and  indicate  a  crush  of  the  spinal  cord,  a  fracture 
dislocation  of  the  bones  opposite  the  injury  to  the 
cord  may  be  inferred.  If  the  lesion  is  in  the  cervical 
or  dorsal  region  a  thorough  examination  of  the  spine, 
except  by  taking  a  skiagram,  will  not  be  justifiable, 
as  the  injury  of  the  bone  is  unimportant  compared 
with  that  of  the  spinal  marrow,  and  the  manipula- 
tions requisite  to  determine  the  state  of  the  bones 
are  attended  with  the  danger  of  rendering  the 
crush  of  the  cord  more  extensive,  and  of  excitino- 
myelitis,  which,  spreading  up,  will  cause  further,  and 
possibly  fatal,  paralysis.  When,  however,  the  injury 
IS  iu  the  lumbar  or  sacral  region  a  careful  examina- 
tion of  the  spme  should  be  made,  for  there  we  have 
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the   resistant   cauda  equina  occupying  the  spinal 
canal ;  if  any  displacement  of  the  bones  is  detected 
it  will  be  justifiable  to  attempt  its  correction  in 
such  a  case,  then,  the  patient  should  be  carefully 
turned  on  to  his  side,  or  even  his  face   and  the 
sur<^eon  should  pass  his  fingers  steadily  down  the 
vertebral  spines  to  determine  whether  there  is  or  is 
not  any  break  or  dip  in  their  line  ;  and  if  a  marked 
deformity  is  detected,  efforts  should  be  made  to  re- 
place the  bones.    It  must  be  borne  in  mi.;d  that 
regularity  of  the  line  of  the  spines  is  no  proof  of 
the  absence  of  fracture-dislocation  in  the  face  of 
evidence  of  crush  of  the  cord  or  nerves    for  the 
displacement  of  the  bones   may  have   been  but 
momentary,  or  reduced  by  subsequent  movements. 

In  cases,  however,  in  which  there  is  no  evidence 
of  crush  of  cord,  but  where  a  severe  blow  has  been 
received  on  the  spine,  the  examination  may  be  made 
more  deliberately.    The  patient  standmg  up,  the 
surgeon  should  examine  the  lines  of  the  spines  and 
transverse  processes  to  determine  whether  there  is 
any  irregularity,  depression,  or  marked  lateral  devia- 
tion at  the  injured  part,  and,  seizing  the  spmoiis 
processes  between  fingers  and  thumb    he  shouW 
attempt  to  move  each  of  them  laterallv  to  determine 
wl  e  he   any  one  of  them  i.s  detached.    A  skiagram 
should  certiinly  be  obtained,  to  add  to  or  confirm 
the  cUnical  findings.  .  , 

It  is  in  cases  of  injury  to  the  cervical  spine,  and 
especially  to  the  higher  part  of  it  that  the  exam- 
mation  becomes  most  critical.  Where  the  cord 
crushed  the  symptoms  are  unequivocal  ,  but  w],e,e 
there  is,  or  is  suspected  to  be  a  fracture  or  a  dis- 
location williout  crushing  of  the  cord,  the  exan,  na- 
tion must  be  made  with  the  utmost  care  lest  f urthe 
displacement  should  occur  with   crushing  of  the 
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cord,  and  sudden  death  or  rapidly  fatal  paralysis. 
Such  cases,  then,  are  only  to  be  investigated  with 
the  utmost  gentleness  ;  pain  and  rigidity  are  the 
symptoms  suggesting  such  an  injury,  and  where  the 
face  IS  turned  to  one  side  and  fixed  in  that  position 
It  points  very  strongly  to  dislocation  forwards  of  a 
cervical  vertebra  on  the  opposite  side.  A  skiagram 
IS  the  safest  and  most  certain  means  of  recognizing 
such  a  fracture  in  the  cervical  spine.  Later  on, 
when  ankylosis  is  obtained,  the  parts  may  be  freely 
examined,  and  irregularity  of  the  spines  and  trans- 
verse processes,  with  perhaps  thickening  from  masses 
of  callus,  may  confirm  the  previous  diagnosis  of  a 
fracture. 

Fracture  and  dislocation  of  the  coccyx  may  be  oro- 
duced  by  direct  violence,  such  as  falls  and  kicks 
and  possibly  also  in  parturition.  Any  act  in  which 
the  muscles  attached  to  the  injured  coccyx  come 
mto  play,  such  as  walking,  coughing,  and  defajcation, 
causes  great  pain.  On  examining  the  part  externally 
irregularity  or  crepitus  may  be  detected  ;  but  if 
not,  the  finger  should  be  passed  into  the  rectum  and 
the  anterior  surface  of  the  bone  explored.  If  a  part 
of  the  bone  is  found  movable  upon  the  rest  with 
crepitus.  It  shows  that  the  bone  is  fractured  •  while 
If  a  marked  transverse  projection  at  the  base  of  the 
bone  IS  felt  it  indicates  a  dislocation.  It  must  then 
be  noted  whether  the  prominence  is  the  lower  end  of 
the  sacrum  or  the  upper  end  of  the  coccyx,  and  this 
will  decide  whether  the  coccyx  is  dislocated  back- 
wards or  forwards. 

Ill  Injuries  of  the  ligaments  aud  muscles 
are  often  combined  with  the  more  serious  lesions 
we  have  been  considering  above;  but  they  occur 
not  infrequently  quite  apart  from  them,  as  a  result 
of  sudden  and  violent  twists,  blows,  and  strains  of 
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the  spine.    They  are  the  cause  of  pain  and  of  a 
ertai^  amount  of  ngid.ty  of  the  spme,  whjch  o^^^^^ 
lasts  for  some  time,  especiaUy  m  the  case  of  rall^^ay 
accidents  and  other  severe  contusions. 

Immediately  after  the  accident  the  symptoms  are 
localized  pain  and  tenderness,  with  pam  on  attempt- 
n'  to  mole  the  mjured  part  of  the  spme,  and  o f  en 
some  swelling  and  ecchymosis ;    there  is  neither 
rr"  ular'ty  n5r  mobility  of  the  spmes  or  transverse 
nroce  ses.    There  is  no  paralysis  or  hypersesthesia 
^  d  stant  parts,  unless  there  is  also  some  lesion  o 
?he  spinal  medulla  or  nerves.    It  is,_  however,  atei 
Z  Tn  the  first  efiects  of.  the  ^^-^J ^It  Z 
recovered  from,  and  the  pam  contanues,  that  he 
dia<.nosis  becomes  of  most  importance,   and  the 
sSn  has  to  determine  whether  there  is  a  simple 
pra  n  of  the  muscles  and  Ugaments  of  the  spme,  or 
Ese  of  the  bodies  of  the  vertebrae,  or  chrome 

^T'lnTtS:- where  an  action  for  damages  is 
pending  the  examination  must  be  made  with  the 
Est';.are  and  circumspection  as  the  pa W  -a^ 

itSi^r"-^^^^ 

into  some  other  channel.  exclude 
A  cTond  skiatrram  is  useful  to  detect  or  exciuae 
.  fictuJe  or  displacement  of  a  vertebra,  as  well 
l.'^e  destruc'tion  of  bone  tissue  by  tubercle, 

sarcoma,  or  carcinoma.  ninlvsi'^ 
In  the  absence  of  muscular  spasm  o  paralys 

hyperesthesia  pa-^the-  J  Z'^tc^:.^^ 
tance  from  the  mjured  part,  ancl  oi  m 
dimmished  reflexes,   niemngo-mychUs  may  be  ex 
eluded.    If  the  pain  has  contmued  for  many  months 
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and  there  is  no  projection  of  a  spine  or  spines  (angular 
Ifyphosis).  and  if  there  is  a  certain  amount  of  move-  ' 
ment  of  the  vertebrjB  one  on  another,  while  pressure 
down  the  spme  from  the  head  or  the  shoulders  does 
not  excite  severe  pain,  caries  of  the  spine  may  be 
excluded  (see  Chap.  XXVIII.).  It  must  be  remem- 
bered that  spinal  caries  may  be  set  up  by  a  sprain. 
It,  in  the  absence  of  these  signs,  there  is  a  localized 
pam  m  the  back,  made  worse  by  movement,  with 
some  tenderness  along  the  spines,  or  of  the  muscles 
by  the  side  of  them,  and  limitation  of  movement 
owing  to  pain,  a  sprain  of  the  spine  may  be  diagnosed 
Exaggeration  of  the  superficial  and  deep  reflexes 
may  be  associated  with  this  condition 

n.n  K       T'""^"',  ^'^d  spine 

can  be  bent  pamlessly  to  a  moderate  degree,  while 
the  ettort  to  straighten  it  causes  pam  referred  to 
the  attachments  of  the  erector  spinas,  the  injury  is 

W  ^r"'''^       ''''''  ^^^^^^'^  the  o^her 

anrr^P  ^-^  ^"^^^  ^^^^^^  nourished, 

enin^  ft^w'''  in  straight^ 

men  .     A  ^       .        'P'^^^  ^^'■^^bral  liga- 

ments    A  muscular  sprain  is  recognized  by  the  pain 

spra?n  is  ^/''T'^'^^fr     ''''  a'ligament;: 

£a  nent    r      r?  ^^"^  «^  ■'^^-^ching  the 

ligament    it  must,  however,  be  noted  that  pain  is 
caused  when  a  sprained  muscle  is  stretched  to  th 

e^peciSrof'Th^  "'"^  ^P^'^^"^  «f  «Pi- 
espcc  ally  of  the  neck,  as  m  otlier  joints  the  nirt 

lengthened.   A  severe  wrench  ot  the  spine  without 

:;:?iir:f  ih--:- -^^^^^^^^^^^^ 
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IV  Wounds  oi  the  spine-Mere  skiu  or  flesli 
wounds  of  this  region  have  no  special  feature,  it 
however,  a  deep  wound,  such  as  a  stab,  is  attended 
with  a  free  flow  of  a  clear  watery  fluid,  it  shows 
that  the  theca  vertebralis  is  injured  and  that  tne 
subarachnoid  cavity  is  opened.  Such  an  injury,  it 
infected,  will  be  followed  by  acute  memngihs 

If  a  wound  of  the  spine  is  immediately  followed 
by  paralysis  of  sensation  or  motion,  it  shows  that 
the  spinal  cord,  or  one  or  more  of  the  sP"^f 
is  in  ured.  The  distribution  of  the  paralysis  ^^lll 
enable  the  observer  to  determine  the  position  of  the 
nerve  lesion.  Division  of  a  nerve  causes  paralysis 
of  the  parts  suppUed  by  that  nerve,  without  anj 
effect  upon  the  parts  below  ;  division  of  any  part 
of  tl  e  s'pinal  cor'd  paralyses  all  the  parts  be  ow  m 
those  functions  for  which  that  particular  section  of 
the  cord  is  a  conductor.  _  v  rav 

In  the  case  of  a  gunshot  injury,  an  A-ray 
plate  will  reveal  the  presence  and  P««^t^«^/^ 
foreign  body  if  retained,  and  of  displaced  frag 
meXof  bo^ie.    The  question  -^^^l^er  and  whe^ 

to  operate  m  such  a  case  .^^^7/^,^P*^^^/£  ^ord 
degree  and  site  of  injury  inflicted  ^^^on  the  coid 

or  nerves,  and  in  the  former  case  ^P^^j;!^^*^^^^ 
there  is  complete  transverse  division  '  ^^^^ 

special  importance  attaches,  therefore  to  an  accu 
rite  diagnosis  upon  the  lines  S'^'^^f'^l^^^^^  j^y 
Wound  of  the  spinal  cord  may  be  tollo^^ea  oy 

myelitis. 


CHAPTER  IX 


DIAGNOSIS  OF  INJURIES  OF   THE  FACE 

The  greater  number  of  the  injuries  of  the  face  are 
too  obvious  in  their  nature  to  require  notice  here  ; 
but  it  may  be  pointed  out  that  wounds  must  always 
be  carefully  examined  for  foreign  bodies,  that  bruises 
must  be  examined  for  signs  of  fracture  of  the  sub- 
jacent bone,  and  that  the  swelling  following  lacera- 
tion of  tissue  is  often  more  marked  in  the  face, 
particularly  the  lips  and  eyelids,  than  in  other 
regions.  When  from  a  womid  of  the  cheek  there 
is  a  great  flow  of  a  watery  fluid  during  mastication, 
the  fluid  being  alkaUne  in  reaction,  and  amylo- 
lytic,  it  indicates  a  wound  of  the  parotid  gland  or 
of  Stenson's  duct  (ductus  paroticus).  And  if,  when  the 
rest  of  the  wovmd  heals  up,  a  sinus  remains  which 
continues  to  discharge  saliva,  it  is  called  a  salivary 
fistula.  The  alkaline  reaction  of  the  fluid,  and  its 
intermittent  flow,  which  is  always  excited  by  masti- 
cation, are  usually  alone  relied  upon  to  decide  the 
nature  of  the  fluid  ;  but  if,  on  adding  some  of  the 
fluid  to  a  small  quantity  of  a  watery  decoction  of 
starch,  and  maintaining  it  at  a  temperature  of 
about  100°  F.  for  an  hour,  it  is  found  that  the 
addition  of  a  drop  of  tincture  of  iodine  fails  to  give 
the  characteristic  deep-blue  reaction,  and  that  a 
brown  colour  is  produced,  or  no  efi'ect  at  all,  the 
diagnosis  is  rendered  certain.  If  the  wound  or  the 
fistula  is  behind  the  middle  of  the  masseter  muscle, 
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the  saliva  is  escaping  from  the  parotid  gland  ;  but 
if  in  front  of  that  line,  it  must  be  the  duct  which 
is  wounded. 

If,  in  addition  to  an  ordinary  bruise  of  the  face, 
such  as  a  "  black  eye,"  there  is  a  distinct  swelling, 
circumscribed,  prominent,  fluctuating,  and  dull  on 
percussion,  it  is  a  haematoma.  Such  a  swelling  may 
become  solid  from  coagulation  of  the  blood,  or  may 
suppurate. 

If  immediately  after  a  blow  upon  the  nose  a 
smooth,  tense,  rounded,  glossy,  purple  swelling  is 
found  blocking  up  one  nasal  fossa  and  fixed  to  the 
septum  of  the  nose,  it  is  a  haematoma  of  the  nasal 
septum. 

If  after  a  blow  upon  the  face  there  is  a  pufiy 
swelling,  soft,  crackling  under  the  fingers,  and  re- 
sonant on  gentle  percussion,  it  is  due  to  emphysema, 
and  indicates  a  fracture  extending  into  one  of  the 
air-containing  cavities  of  the  face.  The  position  of 
the  earliest  swelling  will  indicate  whether  the  fracture 
is  into  the  frontal  sinus,  the  nose,  or  the  antrum. 

For  the  detection  of  fractures  of  the  facial  bones, 
each  bone  should  be  carefully  examined  to  deter- 
mine whether  there  is  any  marked  deformity,  abnor- 
mal mobility,  or  crepitus.  This  examuaation  is  easily 
carried  out  unless  there  is  much  swelling  of  the  soft 
parts.  In  cases  of  difficulty  a  good  skiagram  will  be 
of  great  service.  Run  the  forefinger  along  the  bridge 
of  the  nose  to  see  if  there  is  any  sharp  break  in  it ; 
then,  in  the  same  manner,  with  the  two  forefingers 
examine  the  sides  of  the  nasal  bones  and  the  nasal 
processes  of  the  superior  maxillae.  To  deformity 
may  be  added  mobility  and  crepitus,  and  m  that 
case  there  can  be  no  doubt  in  the  diagnosis  ;  the 
point  or  line  of  deformity  and  mobility  will  deter- 
mine the  position  of  the  fracture.    Then  examine 
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the  upper  row  of  teeth  and  the  alveolar  process,  see 
if  its  line  is  broken,  and  if  any  part  of  it  can  be 
moved  ;   with  the  eye  and  finger  examine  the  hard 
palate  to  determine  if  it  is  regular  and  symmetrical, 
and  that  the  two  halves  are  not  separated.  Then 
throw  back  the  patient's  head  and,  gently  everting 
the  nostril,  examine  the  septum  nasi  on  each  side  ; 
it  may  be  found  fractured  and  displaced  vertically 
or  laterally,  with  depression  of  the  tip  of  the  nose. 
But  care  must  be  taken  not  to  mistake  a  natural 
deflection  of  the  septum  for  a  fracture  in  it ;  when 
the  mucous  membrane  over  the  septum  is  unaltered 
in  colour  and  not  swollen,  the  curvature  not  tender, 
and  there  is  no  unwonted  obstruction  to  the  passage 
of  air  along  the  nose,  it  may  be  considered  a  natural 
deflection  of  the  septum ;  but  when,  on  the  other 
hand,  the  curvature  is  abrupt,  the  part  swollen,  dis- 
coloured, and  tender,  and  there  is  unwonted  obstruc- 
tion to  nasal  respiration,  along  with  flattening  or 
deflection  of  the  nose,  it  must  hm  regarded  as  a 
fracture.    Then  compare  the  two  malar  bones  and 
note  any  irregularity,  flattening,  or  mobility  of  the 
one  struck  ;   and  from  these  pass  the  fingers  back 
along  the  zygomatic  arches  to  determine  whethei 
either  is  broken  across,  which  will  be  ijidicated  by 
irregularity  of  the  bone  and  mobility  of  the  frag- 
ment.   In  some  cases  of  fractm-e  of  the  bones  of 
the  face  the  fragments  move  with  the  utmost  ease, 
m  others  they  are  impacted  ;   in  other  cases  agaiii 
there  is  so  much  swelling  and  bruising  of  the  soft 
|iarts  that  the  characteristic  bony  deformity  is  only 
lirtocted  when  this  has  cleared  up,  and  early  diagnosis 
111  such  cases  can  only  be  made  with  certainty  by 
uood  stereoscopic  skiagrams. 

The  lower  jaw  must  be  examined  in  a  similar 
manner.    The  surgeon  should  first  run  his  fingers 
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along  the  outer  and  under  surfaces  of  the  body  of 
the  bone  to  detect  any  irregularity  or  want  of 
symmetry  of  the  two  sides.  Then  let  him  look  at  the 
line  of  the  teeth,  and,  if  any  irregularity  in  it  is  seen, 
let  him  grasp  the  bone,  with  one  hand  on  each  side 
of  the  deformity,  and  try  whether  there  are  mobility 
and  crepitus,  and  note  whether  the  fracture  extends 
through  the  alveolar  process  alone  or  through  the 
body  of  the  bone  as  well.    If  the  fracture  is  oppo- 
site to  or  behind  the  canine  tooth,  the  sensibility  of 
the  lower  lip  on  the  same  side  should  be  tested,  to 
ascertain  whether  there  is  also  injury  of  the  inferior 
dental  nerve.    The  surgeon  should  carefully  note 
whether  all  the  teeth  are  in  place,  and  if  not  he 
should  make  sure  that  one  has  not  slipped  down 
between  the  fragments.    The  ramus  of  the  bone 
must  then  be  carefully  examined:  by  seizing  the 
angle  mobility  can  be  tried  for ;  the  contour  of  the 
posterior  border  as  well  as  of  the  surface  should  be 
felt  through  th%  masseter  muscle.    Should  these 
parts  be  sound  and  yet  the  patient  complains  of 
great  pain  in  opening  and  closing  the  mouth,  while 
he  can  himself  feel  and  hear  crepitus,  the  coronoid 
and  articular  processes  should  be  carefully  exam- 
ined.   Place  the  forefingers,  one  immediately  in  front 
of  each  pinna,  to  feel  the  condyles  in  their  normal 
position,  carefully  compare  them  to  make  certain 
whether  they  are  or  are  not  symmetrical,  and  look 
closely  at  the  position  of  the  chin,  notmg  whether 
the  space  between  the  lower  central  incisor  teeth  is 
vertically  below  that  between  the  upper;  should 
there  be  deformity  of  one  condyle,  while  the  chin 
is  displaced  to  the  same  side,  a  fracture  of  the  neck 
of  the  jaw  on  that  side  is  to  be  diagnosed.  Ihe 
coronoid  process  is  to  be  explored  by  the  finger  m 
the  mouth,  which  may  detect  that  it  is  movable  on 
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the  rest  of  the  bone,  and  sometimes  a  sharp  pro- 
jecting edge  or  point  of  the  fracture  can  be  felt. 

If,  however,  on  placing  the  finger  immediately 
m  front  of  the  tragus,  the  firm,  slightly  projecting 
condyle  of  the  lower  jaw  is  not  to  be  detected,  but, 
on  the  contrary,  a  hollow  (the  glenoid  fossa)  is  felt, 
while  there  is  a  fullness  of  the  temporal  fossa  just 
above  the  zygoma,  there  is  a  dislocation  of  the  jaw. 
This  may  be  unilateral,  in  which  case  the  chin  is 
displaced  to  the  opposite  side,  or  bilateral,  when  the. 
mouth  will  be  open  and  the  chin  protruded- 


CHAPTER  X 

DIAGNOSIS   OF  INJURIES  OF  THE  NECK 

The  iniuries  of  this  region  may  be  divided  into 
wounds,  contusions,  the  impaction  of  foreign  bodies 
in  the  respiratory  or  alimentary  passages,  and  tlie 
local  efiects  of  heat  and  caustics.  Sprams  and  frac- 
ture and  dislocation  of  the  cervical  spme  have  been 
considered  under  the  head  of  Injuries  of  the  Spme. 

(Chap.  VIII.)  ...It        ^1  f 

.      Wounds  of  the  neck,  inflicted  from  the  out- 
side, are,  of  course,  obvious,  but  they  vary  from  the 
most  trivial,  through  all  grades  up  to  those  which 
are  almost  instantly  fatal,  and  it  is  necessary,  for 
purposes  both  of  prognosis  and  of  treatment,  to  deter- 
mine what  parts  have  been  severed.    The  questions 
of  primary  interest  are  (i)  wounds  of  vessels  and 
haemorrhage,  and  here  the  ordinary  rules  wdl  gmde 
the  surgeon   and  (ii)  wounds  o    the  an-passages. 
The  mafn  vessels  lie  so  deeply  that  they  are  com- 
paratively  rarely   severed.    If   the   wound   is  m 
ront  abive  the'  hyoid  bone    the  to.g.e  may  be 
implicated.    An  incision  m  the  thyro-hyoid  space 
may  sever  the  epiglotUs,  and  so  open  into  the  pha>^ 
;         Wounds  opposite  the  thyroid        ilage  and 
ivermg  that  structure,  may  traversc_  tlie  laru^x 
above,  "at  the  level  of  or  below  the  nma  gMs. 
Still  lower  down,  the  crico-thjro^d  '"^"f™''^' 
irachca,  may  be  implicated.    A  wound  of  the  a  - 
j^assaqe  will  be  shown  by  the  escape  of  air  fro.n  the 
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wound,  and  oftentimes  aJso  by  the  escape  of  mucus 
and  frothy  blood,  and  by  the  loss  of  voice.    If  the 
trachea  be  cut  completely  across,  urgent  or  even  im- 
mediately fatal  dyspnoea  may  result  from  displace- 
ment of  the  lower  portion  backwards.    Less  urgent 
respiratory  embarrassment  is  caused  by  free  bleeding 
into  the  lumen  of  the  trachea.    The  phan/iix  is 
readily   opened   through   the   thyro-hyoid   space  ; 
but  below  that,  it  and  the  g-ullet  can  only  be  in- 
jured by  a  wound  on  the  front  of  the  neck  that 
has  first  completely  severed  the  larynx  or  trachea. 
Where  the  wound  is  thus  very  deep  it  may  in  some 
instances  be  obvious  that  the  alimentary  canal 
IS  opened  or  severed ;    but  where  there  is  doubt 
It  should  be  cleared  up  by  passing  a  soft  catheter 
or  oesophageal  tube  through  the  mouth  and  noticing 
whether  it  is  visible  through  the  woimd.    The  sur- 
geon should  not  give  the  patient  food  to  swallow 
to  see  if  it  escapes  through  the  wound  in  the  neck, 
as  It  may  pass  into  the  air-passages  and  do  serious 
harm. 

\M  In  cases  of  gunshot  wound  or  of  stab  in  the  neck 
where  the  injured  parts  cannot  be  so  we'll  and  so 
easily  explored,  the  diagnosis  has  to  be  more  largely 
inferential.    If  a  soft,  puffy,  crackling  swelling  forms 
which  increases  on  attempts  at  coughing,  it  is  evi- 
dently subcutaneous  emphysema  from  wound  of  the 
an-passage  ;  such  a  wound  is  also  to  be  diagnosed 
if  the  patient  coughs  up  frothy  blood.    A  stab  or 
gunshot  ivound  of  the  oesophagus  (gula)  may  pass 
unnoticed  ;   but  if  the  patient  vomits  blood   or  if 
deglutition  IS  very  difficult  or  painful,  and  especially 
if  on  drinfang  milk  some  of  the  fluid  appears  at  the 
external  wound,  such  an  injury  is  to  be  diagnosed 
Infury  of  the  carotid  arteries,  apart  from  wounds 
resulting  m  haemorrhage  so  severe  as  to  be  rapidly 
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fatal,  may  be  followed  after  some  interval  by  the  ap- 
pearance of  a  traumatic  aneurysm.    The  signs  of  an 
arterio-venous  aneurysm  so  produced  appear  at  once. 
Infury  of  the  nerves  of  the  neck  will  be  shown  by 
limited  paralysis  ;  in  the  posterior  triangle  the  great 
cords  of  the  brachial  flexus  may  be  severed,  •and 
there  will  then  be  motor  and  sensory  paralysis  of 
parts  of  the  upper  limb  ;  or  the  fhrenic  nerve  may 
be  injured  as  it  lies  on  the  scalenus  anticus  :  this 
will  be  shown  by  paralysis  of  the  diaphragm,  causmg 
difficulty  in  taking  a  full  inspiration,  and  mabihty 
to  force  down  the  abdominal  viscera,  and  protrude 
the  belly-wall  fully  on  the  same  side.    If,  after  such 
a  wound  in  the  neck,  the  pulse  is  found  irregular  and 
quick,  and  the  action  of  the  heart  turbulent,  it  pomts 
to  iniury  of  the  vagus  nerve;  while  if  the  pupil  on 
the  same  side  is  small,  and  does  not  dUate  when 
both  eyes  are  shaded,  it  indicates  an  mjury  of  the 
cervical  symfalhetic.    If  the  wound  is  high  up  m 
the  neck  and  there  is  paralysis  of  the  same  side 
of  the  tongue  with  rapid  wasting,  there  is  injury 
to  the  hypoglossal  nerve.    If  there  is  loss  of  voice  or 
dyspncBa,  not  otherwise  explained,  the  larynx  should 
be  carefully  examined  with  a  laryngoscope,  and  U 
one  of  the  cords  is  found  in  the  cadaveric  position, 
and  unmoved  when  the  patient  attempts  phonation 
or  takes  a  deep  inspiration,  paralysis  of  the  muscles 
of  that  side  of  the  larynx  from  division  of  the  recur- 
rent laryngeal  nerve  must  be  diagnosed.    In  tlie  case 
of  bullet  or  shell  woimds  a  skiagram  to  demonstrate 
the  presence  and  exact  position  of  a  lodged  bullet 
or  piece  of  shell-casing  is  all-important. 

In  regard  to  wounds  inflicted  from  the  inside  it  only 
needs  to  be  pointed  out  that  an  exact  diagnosis 
may  be  quite  impossible  ;  hscmorrhage  may  show 
that  a  vessel  has  been  wounded,  but  there  may  be 
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nothing  to  indicate  what  particular  vessel  is  injured, 
especially  where  the  wound  is  out  of  sight. 

Contusions  of  the  neck  may  be  instantly  fatal. 
Where  this  is  not  the  case  the  examination  should 
be  conducted  with  the  view  of  determining  whether 
the  hijoid  hone  or  any  of  the  cartilages  of  the  larynx 
or  the  trachea  have  been  injured.    The  arch  of  the 
hyoid  bone  should  first  be  examined  to  see  if  there 
is  any  irregularity  in  it,  or  whether  on  compressing 
the  two  cornua  crepitus  is  obtained,  or  great  pain 
caused,  or  whether  the  bone  yields  with  the  normal 
elasticity.    Where  the  bone  is'broken  there  is  usually 
great  pain  in  deglutition  and  in  any  movement  of 
the  tongue,  so  that  speech  is  difficult  and  painful 
there  is  also  inability  to  turn  the  head,  and  on  looking 
into  the  mouth  ecchymosis  of  the  mucous  membrane 
may  be  observed.    Dislocation  of  the  hyoid  bone, 
in  which  the  cornu  of  the  bone  catches  against  the 
cornu  of  the  thyroid  cartilage,  has  been  described. 

Next  examine  the  cartilages  of  the  larynx,  espe- 
cially at  and  near  the  posterior  superior  cornua  of 
the  thyroid  cartilage,  where  fracture  is  more  common 
than  has  been  supposed  ;  it  is  indicated  by  want  of 
symmetry  and  by  mobility  of  the  fragment  ;  crepitus 
may  be  felt.  There  may  be  so  much  swelling  from 
effused  blood  or  from  emphysema  that  no  precise 
diagnosis  may  be  possible.  The  symptoms  may  be 
mi  or  very  severe-<lyspnoea,  cough,  and  pain.  " 

The  trachea  is  very  rarely  ruptured  ;  but  if  after 
a  blow  on  the  lower  part  of  the  front  of  the  neck 
there  are  severe  dyspnosa,  a  cold,  livid  countenance 
weak  or  lost  voice,  and  emphysema  of  the  neck,  and 
the  larynx  can  be  felt  to  be  normal,  this  injury  may 
be  suspected,  and  the  diagnosis  will  be  established 
by  noticing  a  gap  in  the  trachea,  if  the  state  of  the 
patient  permits  digital  examination  ' 


CHAPTER  XI 

DIAGNOSIS  OF  FOREIGN  BODIES  IN  THE 
PHARYNX,  (ESOPHAGUS,  AND  AIR- 
PASSAGES 

Cases  in  which  foreign  bodies  have  passed  from  the 
mouth,  and  in  some  instances  from  the  stomach, 
into  the  gullet  or  air-passages,  are  very  serious 
and  often  present  great  difficulties  in  diagnosis. 
There  may  be  a  distinct  history  pointing  to  such 
an  accident,  but  if  there  is  no  such  history  and 
the  surgeon  has  to  trust  alone  to  the  results  of 
his  examination  the  cases  are  very  obscure. 

The  history  that  may  be  volunteered,  or  that 
should  be  inquired  for,  is'  that  of  a  sudden  inspu-a- 
tion  or  effort  while  food  or  some  other  substance  was 
in  the  mouth  or  held  between  the  lips,  of  vomitmg, 
or  of  hurried  swallowing  of  only  partially  masti- 
cated food,  etc.,  followed  immediately  by  symptoms 
of  obstruction  to  respiration,  to  deglutition,  or  to 
both     In  yoimg  children  there  may  be  an  entire 
absence   of   history,   or  it   may  be  kno^Aa^  only 
that  the  child  had  something  m  its  ' mouth  when 
the  symptoms  suddenly  supervened ;  and  if_  it  be 
cherries  or  plums  that  the  child  was  eatmg,  the  fact 
becomes  additionally  significant.    In  older  persons 
the  symptoms  may  come  on  during  sleep,  from  the 
slipping  of  a  plate  of  artificial  teeth,  and  the  sur- 
geon in  anv  case  of  sudden  symptoms  of  obstruction 
should  satisfy  himself  that  this  accident  has  not 
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happened.  In  vomiting  during  unconsciousness  from 
alcohol,  chloroform,  etc.,  some  of  the  vomited  matters 
may  pass  into  the  air-passages.  A  history  of  the 
inhalation  or  swallowing  of  a  foreign  body  should 
never  be  disregarded. 

The  symptoms  vary  greatly  with  the  position, 
size,  and  nature  of  the  foreign  body  ;   they  may  be 
so  severe  as  to  threaten  or  cause  sudden  death,  or 
so  slight  and  ambiguous  as  to  be  altogether  over- 
looked.   In  addition  to  those  more  or  less  directly 
resulting  from  the  impaction  of  a  foreign  body, 
there  are  those  due  to  the  secondary  inflammatory 
changes  set  up;  these  may  be  either  acute  or  very 
chronic.    The  chief  primary  symptoms  are  pam  and 
difficulty  in  deglutition,  pain  and  difficulty  in  res- 
piration, spasmodic  cough,  loss  or  change  of  voice, 
and  obstruction  to  the  entrance  of  air  into  a  part 
or  the  whole  of  one  lung.    The  abrupt  onset  of  these 
symptoms  and  the  absence  of  the  other  usual  phe- 
nomena of  disease,  such  as  fever,  are  very  charac- 
teristic.   The   secondary   symptoms   are   those  of 
suppuration  about  the  pharynx  or  gullet,  or  of  sup- 
puration in  one  lung,  with  dilated  bronchi. 

The  diagnosis,— In  cases  of  extreme  urgency 
with  sudden  dyspnosa  threatening  life,  the  surgeon 
will  at  once  thrust  his  finger  to  the  back  of  the 
mouth  to  feel  for  and  to  dislodge  any  body  that 
may  be  over  or  in  the  upper  orifice  of  the  larynx 
and  failmg  this,  will  proceed  to  open  the  larynx  or 
trachea,  without  waiting  to  make  an  exact  diagnosis 
of  the  cause  and  actual  position  of  the  obstruction 

In  cases  of  less  urgency  the  examination  is  made 
with  more  deliberation  and  care. 

Foreign  bodies  in  pharynx  or  oesophagus.— The  usual 
mode  of  procedure  was  for  the  surgeon  to  pass 
his  rirrht  forefinger  into  the  pharynx,  and  with  it 
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to  explore   the   fauces,   tonsils,   upper   orifice  of 
larynx,  and  as  far  down  tlie  pliarynx  as  he  could 
reach  ;   in  many  cases  this  would  suffice  to  deter- 
mine the  presence  and  position  of  a  foreign  body, 
and  even  to  dislodge  it.    But  it  was  at  the  best  a 
rough  method,  and  it  gave  no  information  about 
foreign  bodies  that  had  passed  through  the  rima 
glottidis  or  into  the  gullet.    CEsophageal  bougies 
and  probangs  may  enable  the  surgeon  to  detect 
resistant   and    firmly  impacted    foreign    bodies  of 
some  size,   but   they  give  i\o  information  about 
the  (often  penetrating  and  very  dangerous)  smaller 
ones.    Large  bodies,  such  as  a  plate  of  false  teeth, 
if  impacted  in  tlie  gullet  in  tlie  neck,  may  be  felt 
through  the  neck,  especially  if  the  head  is  bent 
forwards  and  the  fingers  are  passed  beneath  the 
relaxed  sterno-mastoid  muscle. 

Whenever  possible  the  diagnosis  is  to  be  made 
by  sight,  and  the  exact  nature,  position,  and  relations 
oiE  the  foreign  body  identified.  We  have  two  means 
of  doing  this  :  by  the  Rontgen  rays  we  can  obtam 
a  picture  of  coins  and  other  metallic  foreign  bodies ; 
and  by  the  laryngoscope,  bronchoscope,  and  cbso- 
phagoscope  we  can  see  foreign  bodies  of  any  kind, 
whether  in  the  pharynx,  gullet,  larynx,  trachea,  or 

main  bronchi. 

It  is  usually  easy  to  determine  whether  the  foreign 
body  is  lodged  in  the  air-passages  or  in  the  food- 
passage  :  dyspnosa  and  cough  indicate  the  one^ 
dysphagia  the  other.  If  the  patient  can  drink  off 
a  glass  of  water  quickly  and  can  swallow  bread 
readily  it  may  be  accepted  that  the  pharynx  and 
oesophagus  are  free.  By  throwing  a  strong  light 
from  a  brow  mirror  or  electric  lamp  into  the  mouth, 
that  cavity  and  the  fauces  and  central  region  of  the 
pharynx  can  be  well  explored.    With  the  larpigo- 
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scope  the  laryiax  can  be  examined,  and  where  thafc 
IS  ioiind  free  and  the  symptoms  point  to  the  air- 

should  be  admmzs  ered  and  the  bronchoscope  care- 
fully passed  mto  the  trachea  and,  if  necessary  into 
each  bronchus.     Should  the  food-passage  be  sus 
pected    the  CBSophagoscope  is  passed  slowly  ami 
carefully,  and  by  this  means  the  lower  end  of  th 

wei  seen  I  he  naso-pharynx  can  be  explored  bv 
•into  tteT;»';5'  ^'-^  son-otimes  forced 

every  time  he  swa  lo  v.    W    ^  ^'''"^^'"'^ 
carefd  insp  ct",'   °, ^t  nf  W?  '';''^'i^^  ^y 
the  surgeon  may  be  lured  ^f,  P^^^^^*' 

his  diagnosis   for  if  it  i.  .  "^^'^  •'^"PP"rt 

the  gullet,  and  if^o  ii;  oft  W  J^r:  T""^^ 
lowed   carefully,  td  pam  l^,?;^^  'VT'" 

whereas  ,f  a  foreign  body  i«  i  '"'^^'^'^  ^ 

continue,  and  the  n.tionf  .  ^  ,  'Z''"^'  P''''''  ^^j'' 
blood  and  pus.        '  """^  '''"^^^'^  "P  Ultlo 

.  symptoms  lead  to  the  belief  f]  <  u 

w  or  may  be  a  foreign  body  in  tho  ,  ^''^'"^ 
t,u  uouy  in  the  air-passages,  the 
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case  becomes  oue  of  grave  importance,  demanding 
a  most  careful  examination.    It  must  be  remem- 
bered that  while  such  an  accident  may  mduce  the 
most  distressing  and  alarming  or  even  qmckly  iatal 
symptoms,  in  other  cases  the  symptoms  are  very 
slight,  and  further,  that,  having  been  severe  at 
Erst,  they  may  quickly  subside  and  give  the  impres- 
sion that  the  foreign  body  has  been  expelled  :  this 
latency  of  symptoms  must  not  deceive  the  surgeon. 
Where  a  foreign  body  completely  blocks  one  of  tne 
main  bronchi,  e.g.  a  plum-stone  in  the  right  bronchus, 
the  physical  examination  of  the  chest  gives  very 
characteristic  signs.    The  right  side  of  the  chest  wil 
make  no  respiratory  movements  ;  it  will  be  resonant 
on  percussion,  and  there  will  be  an  absence  of  breath- 
sounds,  unless  there  be  a  sibilant  rhonchus  heard 
over  the  bronchus  and  due  to  incomplete  plugging  o 
the  bronchus.    The  lung  on  the  unafiected  side  will 
be  hyper-resonant;  its  respiratory  movements  and 
souhds  will  be  exaggerated.    It  should  be  remembered 
that  in  such  cases  there  may  be  no  dyspnoea  or  dis- 
tress while  the  patient  is  quiet.    Should  an  abse. 
of  breath-sounds  or  a  loud  sonorous  or  sibilant  rale 
be  detected  over  a  part  of  one  lung,  the  ^J^^l'^J^^^ 
may  be  attributed  to  the  impaction  of  a  forei^g 
boX  m  one  of  the  secondary  or  tertiary  bronchial 
tubes.    In  some  cases  a  diagnosis  has  only  been 
possible  when  the  foreign  body  has  been  actual 
■  extruded  either  through  the  moutn  or  thiough  an 
abscess  in  the  chest  walls 

Cases  where  foreign  bodies  have  lodged  fo  onu 
time,  and  have  set  up  suppura  ion,  ^ronchiecta 
and  pulmonary  fibrosis,  are  /^^^^^^ 
unless  the  history  of  the  onset  of  the  a£Eec  o  is 
elicited.    Unusual  localization  or  exac   hmitat^n  o 
the  physical  signs,  however,  should  always  suggest 
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inquiry  as  to  the  possibility  of  the  cause  being  aji 
impacted  foreign  body.  The  Imag  may  be  explored 
for  a  foreign  body  by  the  finger  passed  into  th.e 
pleural  sac. 

There  are  other  cases  of  injury  from  foreioji 
bodies  getting  into  the  air-passages  or  gullet  vfz 
those  due  to  hot  liquids  or  caustics.  In  such  'cases 
the  lips,  mouth,  and  tongue  may  or  may  not  show 
signs  of  scalding,  or  of  the  caustic  effects  of  acids 
or  alkalis.  In  some  instances  the  rapid  onset  of 
laryngeal  obstruction  in  a  child  who  has  shown  no 
previous  symptoms  is  the  first  and  only  evidence 
ot  scald  of  Ihe  larynx. 


CHAPTER  XII 

DIAGNOSIS  OF  INJURIES  OF  THE  CHEST 

Injuries  of  the  chest  are  of  very  frequent  occurrence 
and  from  the  great  importance  of  the  contained 
viscera  they  are  of  especial  practical  interest.  They 
may  be  classified  into  contusions  and  tvounds ;  and 
as  the  sequete  of  the  two  groups  of  injuries  are  to 
some  extent  the  same,  only  the  immediate  and 
direct  effects  of  contusions  and  wounds  will  be  con- 
sidered at  first,  and  in  a  concluding  section  of  the 
chapter  the  diagnosis  of  all  the  sequelsB  or  secondary 
complications  of  chest  injuries  will  be  given.  Many 
of  these  latter  are  inflammatory  affections  which, 
when  idiopathic,  come  under  the  care  of  the  physician, 
and  much  fuller  information  concermng  their  diag- 
nosis will  be  found  in  works  on  Medicine. 

I.  Contusions 
A  patient  having  received  a  contusion  of  the 
chest,  the  diagnosis  may  be  best  arrived  at  by  the 
surgeon's  attempting  to  answer  the  followmg  five 

questions^^^^^^  a  bruise  ?-The  presence  or  absence 
of  the  well-known  ecchymotic  discoloration  will  decide 
this  point.  If  a  purple  or  yellowish  stam  appeals  in 
the  skin  after  an  interval  of  a  few  days,  it  indicat^ 
a  deep  bruise;  ecchymosis  of  the  skm  of  the  Ion  s 
appearing  after  two  or  more  days  has  been  said  to 
be  pathognomonic  of  hismothorax,  but  reliance  must 


CHAP,  xn]      INJURIES  OF  CHEST  129 

not  be  placed  on  this  sign.  The  extent  of  the  bruise 
is  an  indication  of  the  number  and  size  of  the  vessels 
which  have  been  torn,  or  of  hfemophilia, 

2.  Is  there  rupture  of  a  muscle  ?— From  a 
blow  or  sudden  severe  strain  there  may  be  more  or 
less  extensive  ruptiu-e  of  a  chest  muscle,  especially 
of  the  pectoralis  major.  If  there  is  inability  to  raise 
the  arm  in  front  of  the  body,  while  on  the  patient's 
making  the  attempt  to  do  this  a  gap  is  seen  or 
felt  in  the  pectoral  muscle,  this  lesion  is  to  be 
diagnosed. 

If  contraction  of  a  muscle  causes  acute  pain,  and 
no  fracture  is  present,  and  pressure  on  the  painful 
part  elicits  tenderness,  bruise  of  the  muscle  with  slio-ht 
rupture  is  the  probable  lesion.  The  pain  of  this 
injury  may  continue  for  some  time,  and  when  it 
implicates  the  intercostal  muscles  the  symptoms 
simulate  those  of  broken  rib,  as  there  is  pain  with 
aJl  the  respiratory  movements,  and  some  local 
tenderness;  but  the  diagnosis  is  established  by 
recogmzmg  the  absence  of  irregularity  in  the  rib 
of  crepitus  and  of  mobility,  and  by  failure  to  elicit 
pam  by  pressure  on  the  rib  at  a  distance  from  the 
tender  spot. 

3.  Is  there  a  swelling  over  the  ribs  ?— 

Ihe  eye  and  especially  the  hand  placed  flat  upon 
the  chest,  will  decide  this  question  at  once.  Such 
a  swelhng  may  be  due  to — 

1.  Hsematoma ;  blood  outside  the  chest 
u.  Emphysema;  extravasation  of  air  mto  the 

cellular  tissue, 
iii.  Pneumatocele ;  hernia  of  the  lung 
Notice   whether   the   swelling  is   well  defino^l 
whether  it  fluctuates,  whether  it  pits  on  1^^^^^^ 
gives  a  soft  crackling  sensation  to  tJ.e  finge^rrwhethe 
.t  is  resonant  or  dull  on  very  light  peiLs  ion  ami 
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whether  it  varies  in  size  with  inspiration,  expiration, 
and  coughing.  .      .  . 

i.  If  it  fluctuates,  or  if  without  fluctuation  it  is 
dull  on  very  superficial  percussion,  unvarying  in  size 
with  respiration,  and  non-crepitant,  it  is  a  hsematoma. 
HEematoma  will  be  distinguished  from  abscess  by  its 
early  appearance  after  the  injury,  and  by  the  absence 
of  the  usual  signs  of  acute  inflammation. 

ii.  If  the  swelling  is  ill  defined,  gradually  ex- 
tending, soft,  even  pitting  on  pressure,  crepitant, 
resonant  on  very  superficial  percussion,  and  un- 
affected by  respiration,  it  is  traumatic  emphysema, 
air  having  escaped  from  the  lung  into  the  ceUular 
tissue  of  the  chest  wall.    This  may  arise  m  one  oi 
two  ways :   (a)  The    limg   may  be  ruptured  by 
severe  pressure  upon  the  chest  while  the  glottis  is 
dosed,  the  air  passing  under  the  pleura  to  the  root 
of  the  lung,  and  thence  spreadmg  up  to  the  neck 
and  over  the  chest ;  in  this  case  the  swelhng  is  first 
noticed  about  the  neck  and  at  the  back,  and  not 
at  a  point  which  is  the  seat  of  considerable  pain. 
(b)  A  fi-agment  of  a  broken  rib  may  lacerate  the 
subjacent  lung,  and  the  air  escape  at  each  expiration 
into  the  superficial  cellular  tissue.     The  air  may 
escape  from  the  lung  into  the  pleural  sac  and  cause 
pneumothorax  ;  more  often  there  is  no  pneumothorax 
associated  with  the  emphysenia.    This  was  former  > 
held  to  be  explained  by  the  occurrence  of  the 
Fracture  at  the  seat  of  an  old  pleuritic  adhesion 
which  prevented  the  air  from   passmg  mto  the 
pleiira.    It  is  now  known  that,  m  tlie  absence  of 
iZLns,  air  may  pass  from  the  wounded  lung  m^ 
the  chest  wall  without  causmg  P^^eumothorax  In 
these  cases  the  emphysematous   swelling  appears 
first  over  the  broken  rib,  at  the  seat  of  an  a  u  e 
stabbing  pain,  and  not  at  the  neck  or  back.  Where 
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there  is  pneumothorax  there  will  be  great  dysp- 
noea on  exertion,  displacement  of  the  heart  to  the 
opposite  side,  absence  of  breath-sounds,  or  amphoric 
respiration  and  the  bell-sound ;  if  there  is  no  pneu- 
mothorax the  vesicular  murmur  will  be  plainly 
audible  and  quite  superficial  all  over  the  chest.  The 
surgeon  must  not  be  misled  to  the  diagnosis  of  pneu- 
mothorax by  the  existence  of  a  tympanitic  percussion 
note,  as  the  presence  of  air  in  the  superficial  tissues 
gives  that  sign.  The  presence  of  the  local  form  of 
emphysema  indicates  a  fracture  of  a  rib,  with  wound 
of  the  lung. 

ui.  If  the  swelling  is  clearly  defined  in  out- 
line, soft,  crepitatmg,  resonant  on  percussion,  swell- 
ing out  on  expiration  or  coughing  (which  latter 
gives  a  distinct  "  impulse  "  to  it),  and  sinking  during 
a  deep  inspiration,  it  is  a  pneumatocele  or  hernia  of 
lung,  and  indicates  an  extensive  and  serious  lesion 
of  the  chest  wall.  This  is  a  very  rare  complication  of 
contusions ;  it  is  more  frequent  in  womids  of  the  chest. 

4.  Is  there  an  injury  (fi  aeture  or  disloca- 
tion) of  tlie  bony  and  caitilaginous  wall  of 
the  chest?— i.  After  viewing  the  chest  carefully 
to  discover  whether  there  is  any  obvious  deformity,' 
and  whether  the  respiratory  movements  are  general' 
uniform,  and  free,  pass  the  hand  down  the  sternum' 
and  then  along  the  ribs  from  before  back,  in  order 
from  above  down,  and  notice  whether  tliere  is  any 
irregularity  in  their  outline  ;  at  the  same  time  any 
local  tenderness  will  be  detected.    If  there  is  an 
abrupt  sharp  projection  across  the  sternum  the 
projecting  edge  being  continuous  with  one  part  of 
the  bone,  usually  the  upper,  it  will  be  from  a  fracture 
of  the  sternum;  the  lower  fragment  is  generally  dis- 
placed backwards  beneath  the  upper.    Should  the 
projection  be  opposite  the  second  costal  cartilage  it 
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will  be  from  a  separation  of  the  manubrium  from  the 

gladiolus.  Care  must  be  taken  not  to  mistake  for  a 
fracture  {a)  the  normal  slight  ridge  across  the  bone 
at  this  level— this  is  smoother  and  more  even  than 
in  fracture  or  dislocation— or  (6)  the  smooth  depres- 
sions sometimes  met  with  in  the  lower  part  of  the 
bone.  Such  a  mistake  is  only  likely  to  be  made  if 
there  happens  to  be  also  local  bruismg  occasionmg 
pain,  tenderness,  and  swelling. 

ii.  Au  irregularity  in  the  line  of  a  rib  cartilage 
may  indicate  its  fracture,  or  a  projection  where  the 
rib  joins  the  cartilage  may  show  a  separation  of  the 
rib  from  its  cartilage.  Care  must  be  taken  not  to 
mistake  for  this  the  nodular  enlargement  of  the  part 
so  common  in  rickets.  The  diagnosis  will  be  easily 
made  by  noticing  that  the  rickety  swelling  is  sym- 
metrical, affects  many  of  the  ribs,  and  is  smooth 
and  rounded,  while  the  projection  from  dislocation 
afiects  only  one  or  two  ribs,  and  is  more  sahent 
and  irregular  ;  mobility  may  be  detected  between 

the  two  parts.  . 

iii  A  marked  depression,  or  angular  projection 
in  the  course  of  a  rib  or  ribs  may  clearly  estabhsh 
the  presence  of  a  fracture. 

If  no  irregularity  of  the  bones  is  felt,  place  the 
hand  firmly  over  the  part  where  the  patient  feels 
pain,  and  induce  him  to  breathe  deep  y,  and  the^. 
to  cough;  should  crepitus  be  felt,  it  will  deter- 
mine the  existence  of  a  fracture.  Some  prefer  to 
place  a  stethoscope  over  the  most  painful  pa^,  and 
to  listen  for  crepitus  during  movements  of  the  chest. 

Should  this  yield  no  evidence  of  fracture,  place 
one  hand  over  the  suspected  region  and  make  firm 
prcssur(>  with  the  other  along  the  ribs  and  over 
the  sternum  ;  iu  this  way  crepitus  may  be  elicited. 
If  it  is  found  that  firm  pressure  on  a  rib  causes 
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a  sharp  pain  at  a  distance  from  the  point  pressed 
upon,  this  may  be  taken  as  evidence  of  a  fracture. 

It  has  already  been  pointed  out  that  the  presence 
of  local  emphysema  or  of  a  pneumatocele  j)roves  the 
presence  of  a  fracture  of  ribs. 

In  some  cases  the  patient  is  able  to  give  a  clear 
history  of  hearing  and  feeling  a  bone  snap  at  the 
tirae  of  the  accident,  and  of  feeling  a  grating  sen- 
sation on  taking  a  full  breath  ;  the  sharp  stabbing 
pam  will  always  enable  him  to  localize  exactly  the 
position  of  a  fracture. 

If  the  surgeon  is  miable  to  detect  any  irregu- 
larity of  a  rib,  or  to  elicit  crepitus,  then  a  localized 
stabbing  pain  caused  by  any  attempt  to  take  a  deep 
breath  or  to  cough,  and  by  pressure  upon  the  rib 
at  a  distance,  with  spontaneous  fixation  of  that  part 
of  the  chest,  will  justify  the  diagnosis  of  fracture. 

To  obtain  the  most  help  from  X-rays,  especially 
m  suspected  fracture  of  the  lower  ribs,  storeoscoi)ic 
pictures  must  be  obtained. 

5.  Is  there  a  lesion  of  the  thoracic  vis- 
cera ?— Cases  of  extensive  laceration  of  the  hm<y 
with  laceration  of  large  vessels,  of  double  pneumo- 
thorax, or  of  ruptuie  of  the  heart  or  great  vessels 
are  usually  speedily  fatal,  death  occurring  before  any 
exact  diagnosis  can  be  made. 

The  observer  should  look  for  signs  of  collapse, 
or  of  loss  of  blood,  and  should  notice  the  amoimt 
of  dyspncea  present,  as  each  and  all  of  these  si^^us 
are  important  as  indicating  that  the  injury  is  not 
a  simp  e  contusion  of  the  chest  walls,  but  is  com- 
plicated with  some  more  serious  condition  There 
arc  two  phenomena  which  at  once  enable  a  dia<^nosi« 
of  injury  of  the  lung  to  be  made.  One  is  subcutaneous 
emp/r/jsema,  showing  that  a  rupture  or  wound  of  the 
lung  Jias  been  produced,  allowing  air  to  cscap-  from 
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the  alveoli.  The  other  is  hcsmoptysis  ;  if  bright-red 
frothy  blood  is  coughed  up,  it  proves  beyond  all 
doubt  a  lesiou  of  some  of  the  pulmonary  vessels, 
and  escape  of  blood  into  the  bronchi.  The  amount 
of  the  haemorrhage  will  be  some  guide  to  the  ex- 
tent of  the  lesion  in  the  lung  or  to  the  size  of  the 
injured  vessel. 

In  some  cases  a  patient  will  cough  up  sooty  or 
black  sputa  a  few  days  after  an  injury  to  the  chest ; 
this  arises  from  a  small  bruise  of  the  lung,  with  hsemor- 
rhage  into  the  alveoli,  the  altered  blood  only  pass- 
ing slowly  into  the  bronchi,  and  being  expectorated 
after  an  interval. 

The  chest  must  be  examined  thoroughly  to 
determine  whether  there  is  air  or  fluid  in  the  pleujal 
cavity,  laceration  of  the  lung,  or  deranged  action 
of  the  heart.  First  note  the  relative  size  and 
the  amount  of  expansion  of  the  two  sides ;  then  the 
percussion  note,  the  respiratory  murmur,  the  voice- 
sounds,  the  position  of  the  heart's  impidse,  and  the 
character  of  the  heart-sounds  must  be  investigated. 

If  there  is  normal  resonance  all  over  the  pul- 
monary area,  with  superficial  vesicular  respiratory 
murmur  without  rale  everywhere,  and  normal  voice- 
somids,  with  a  regular  action  of  the  heart  and 
normal  heart-sounds,  the  surgeon  will  be  justified 
in  deciding  agamst  any  lesion  of  the  lung  or  heart 
in  the  absence  of  any  positive  sign  to  the  contrary, 
such  as  emphysema. 

If  soon  after  an  accident  the  lower  part  of  the 
pulmonary  area  is  fomid  to  be  dull  on  percussion, 
and  over  this  area  the  vocal  fremitus  is  weakened 
or  abolished,  while  auscultation  shows  the  respiratory 
murmur  and  vocal  resonance  to  be  feeble  and  dis- 
tant, or  absent  altogether,  and  immediately  above 
the  dull  area  the  physical  signs  are  normal  or 
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indicate  compression  of  the  luug,  a  diagnosis  of 
hcemothorax  is  to  be  made.  If  there  is  much  pleural 
hfemorrhage  there  will  be  a  corresponding  degree  of 
dyspnoea,  and  the  usual  signs  of  loss  of  blood.  After 
two  or  three  days  a  dark  purple  discoloration  of 
the  skin  over  the  lower  part  of  the  chest  behind 
and  in  the  loins  may  be  noted.  The  blood  will 
almost  certainly  have  come  from  the  lung,  and  its 
presence  may  be  accepted  as  a  proof  of  laceration  of 
the  lung;  where  there  is  also  haemoptysis,  this  is 
beyond  all  doubt. 

If  one  side  of  the  chest  is  found  to  be  expanded, 
with  obliteration  of  the  depressions  along  the  inter- 
costal spaces,  and  it  gives  a  tympanitic'  percussion 
note,  and  the  breath-sounds  are  weak,  and  distant, 
or  inaudible,  or  amphoric  in  character,  with  perhaps 
coarse,  crepitant  rales,  and  "  metallic  tinkling  "  and 
the  "  bell-sound "  are  obtainable,  while  the  heart 
IS  displaced  to  the  opposite  side,  and  the  patient 
experiences  severe  dyspnoea  on  exertion,    or  even 
orthopncea,  it  indicates  pneumothorax  from  rupture 
oj  the  lung  through  the  pleura,  the  air  having  escaped 
into  the  general  pleural  cavity ;  this  may  or  may  not 
be  combined  with  fracture  of  a  rib,  or  with  superficial 
emphysema     Occurring  on  the  left  side,  it  may 
obliterate  the  normal  cardiac  dullness,  and  so  dis- 
place the  heart  as  to  render  detection  of  tl^e  cardiac 
impulse  impossible,  and  that  of  the  heart-sounds 
very  difficult.    These  signs  may  be  present  over  a 
limited  area  of  one  side  of  the  chest,  the  physical 
signs  over  the  rest  of  the  lung  being  normal  ;  in 
that  case  there  is  a  pneumothorax  limited  bv  old 
pleuritic  adhesions. 

If  a  combination  of  these  physical  signs  is  met 
■-^1'-  -  'Inll  note  with  loss  of  voice-  and  hr.a  h- 
"unds  and  of  vocal  fremitus  over  the  extreme  base 
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of  the  chest,  and  tympanitic  resonance,  amphoric 
respiration,  the  "bell-sound,"  "metallic  tinkle,"  and 
succussion  fremitus  over  the  upper  part  of  the  chest,  it 
shows  that  there  is  hcBmo-f7ieumothorax.  In  all  cases 
of  pneumothorax  there  is  some  amount  of  blood  in 
the  pleural  cavity,  but  it  may  be  so  small  in  quantity 
as  not  to  give  rise  to  any  characteristic  physical  signs. 

It  is  very  important  to  observe  whether  a  patient 
who  is  the  subject  of  fractured  ribs  is  also  the  sub- 
ject of  emfhysema  of  the  lungs  and  chronic  bronchitis. 
A  barrel-shaped  chest,  loss  of  power  of  expansion 
of  the  chest  in  inspiration,  prolonged  wheezing  ex- 
piration, hyper-resonance,  diminution  of  the  area  of 
cardiac  dullness,  prolonged  expiratory  murmur,  and 
loud  sonorous  or  "sibilant  rales  will  be  the  signs. 

Lesions  of  the  heart  from  contusions  of  the  chest 
are  much  less  common  than  those  of  the  lung.  If, 
however,  immediately  after  such  an  injury  a  musical 
murmur  is  detected  in  connexion  with  either  of  the 
heart-sounds,  and  there  is  evidence  that  this  is  a 
sequel  of  the  accident,  either  by  the  surgeon's  pre- 
vious knowledge  of  the  patient  or  by  the  onset  from 
the  time  of  the  accident  of  severe  disturbance  of  the 
circulation,  which  is  explicable  upon  the  theory  of 
interference  with  the  function  of  one  of  the  cardiac 
valves,  it  would  be  proper  to  diagnose  a  rupture  of  a 
semilunar  valve,  or  of  chordce  tendinece.  The  signs  of 
circulatory  disturbance  to  be  sought  in  such  cases 
are  faintness,  a  quick,  feeble,  soft  pulse,  or  the 
suddenly  collapsing  pulse  of  aortic  regurgitation, 
irregular  and  turbulent  action  of  the  heart,  palpita- 
tion^, dyspnoja,  venous  distension,  and  tlie  signs  of 
general  pulmonary  hypersemia. 

Ruptures  of  the  large  vessels  of  the  tliorax  are  very 
rarely  caused  by  contusions  of  the  chest,  and  are 
very  rapidly  fatal  from  internal  haemorrhage. 
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If  immediately  after  a  blow  upon  the  chest  the 
patient  is  cold  and  faint,  with  feeble  rapid  pulse 
and  shallow  irregular  respirations,  but  a  careful 
examination  reveals  no  htemorrhage,  fracture  or 
abnormal  dullness,  and  no  cardiac  displacement  or 
brmt,  the  condition  is  one  of  concussion  of  the  chest 

Severe  compression  of  the  chest  is  sometimes 
followed  immediately  by  a  diffuse  purplish  dis- 
coloration of  the  conjunctivae,  face,  and  neck ;  this 
IS  known  as  traumatic  cyanosis,  and  its  mode  of  pro- 
duction is  not  yet  clear.  The  affected  area  is  shar.^ly 
limited  below  by  a  horizontal  line  about  the  level 
of  the  clavicles.  The  condition  is  not  of  serious 
import,  nor  does  it  add  to  the  gravity  of  accom- 
panying injuries  to  the  chest 

in  Chip'  xin^^"'  '^hdomvnal  viscera  are  considered 

II.  Wounds  of  the  Chest 
Woimds  of  the  chest  are  of  much  less  frequent 
occuiTence  than  contusions,  and  are  usually  pro- 
duced by  stabs,  bullets,  or  pieces  of  shell,  and  there- 
tore  they  are  most  common  in  military  surgery  In 
any  given  case  the  surgeon  should  s^ek  an  £swer 
to  four  questions  : 

1.  Is  the  wound  penetrating  or  non-neno- 
trat.n«  ?_That  is,  is  it  limited  to  the  che^t'laT 

ties  .T  ;   "         ^^''-'^^  cav  -' 

ties  of  the  chest  or  into  the  mediastinum  ?  The 

urgeon  should  attempt  to  show  that  it  is  pene! 

rating,  and  only  in  the  absence  of  all  evidence  to 
the  contrary  consider  it  non-penetratmg ;  but  'are 
must  be  taken  in  exploring  a  wound  lest  peneTra- 
t.on  be  caused ;  reliance  must  be  chiefly^  p  feed 
-pon  signs  of  lesion  of  the  thoracic  contents^  In 
some  cases  the  wound  is  evidently  quite  siipe'ficia' 
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and  the  question  of  penetration  can  hardly  be  said 
to  arise.  In  other  cases,  especially  in  extensive 
shell  wounds,  air  and  blood  pass  in  and  out  of  the 
wound  with  a  loud  sucking  sound  that  puts  the 
question  of  penetration  beyond  any  doubt. 

If  there  is  no  emphysema  aroimd  the  wound,  no 
passage  of  air  through  it  during  respiration  (trau- 
matopnoea),  no  pneumothorax,  hsemothorax,  or  pro- 
lapse of  Imig,  no  haemoptysis,  no  disordered  action 
of  the  heart,  and  no  dysphagia,  there  is  no  e\adence 
to  warrant  the  diagnosis  of  penetration  ;  but  even 
in  these  circumstances,  if  the  nature  of  the  m]ury 
makes  penetration  probable,  it  is  only  when  no 
secondary  inflammatory  compUcations  arise  that  an 
absolute  diagnosis  of  non-penetration  can  be  made. 
If  the  wound  is  a  bullet  woimd,  the  situation  of  the 
bullet,  if  still  in  the  body,  as  revealed  by  the  X-rays, 
will  usually  settle  this  point. 

2  Is  the  wound  attended  with  haemor- 
rhage ?  li  so,  what  is  the  souiee  oi  the 
bleeding  ?— Blood  may  escape  externally  through 
the  wound,  or  be  coughed  up  mixed  more  or  less 
thoroughly  with  air.  But  bleeding  may  be  mternal, 
and  unrecognized  unless  a  thorough  exammatiou  is 
made  The  constitutional  signs  of  loss  oi  biood 
(pallor,  vertigo,  syncope)  must  be  carefully  noted,  and 
search  should  be  made  for  evidence  of  hfeniothorax, 
htemopericardium,  and  hsemomediastmum.  The  signs 
of  hcBmotliorax  have  been  given  already  (p.  104). 

If  quickly  after  a  wound,  the  normal  cardiac 
duUn^ss  is  increased,  the  impulse  of  the  heart  is 
displaced  upwards  or  lost,  and  the  sounds  are  indis- 
tinct or  inaudible,  especiaUy  over  the  lower  part  of 
the  dull  area,  with  feeble  or  turbulent  action  of  the 
heart  as  shown  by  the  pulse,  hsmopericardium  may 
be  diagnosed. 
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If,  with  a  sense  of  oppression  across  the  chest 
and  dyspnoea,  there  is  found  dullness  behind  and 
on  each  side  of  the  sternum,  with  loss  of  cardiac 
impulse  and  extreme  weakness  of  the  heart-sounds 
and  distension  of  the  veins  of  the  neck,  haemomedias- 
tinum  may  be  diagnosed. 

These  last  two  conditions  may  coexist,  and  the 
distinction  between  them  may  be  very  difficult- 
the  position  and  known  direction  of  the  wound  may 
aliord  some  aid  m  diagnosis.  Blood  in  the  peri- 
cardium leads  to  much  more  rapid  and  serious 
disturbance  of  the  heart's  action  than  when  it  is 
extravasated  m  the  mediastinum. 

It  must  be  remembered  that  external  and  internal 
hajmorrhages  often  coexist,  and  although  in  all  cases 
a  careful  examination  to  detect  the  latter  should  be 
made,  the  necessity  for  it  becomes  more  urgent 
when  the  general  signs  of  loss  of  blood  are  greater 
than  can  be  accounted  for  by  the  externaf  flow 
Ihe  examination  must,  however,  be  conducted  with 
the  greatest  care,  as  midue  movement  or  excite- 
ment of  the  patient  may  lead  to  a  recurrence  of 
hajmorrhage  which  has  been  arrested. 

The  fact  of  lia3morrhage  being  established,  an 
attempt  must  be  made  to  determine  its  source  The 
position  of  the  wound,  and  of  the  accumulated  or 
flowing  blood  IS  an  important  aid  in  arriving  at  a 
conclusion  The  intercostal  vessels  rmi  alon.  the 
lower  border  of  the  ribs  ;  the  internal  mammary 
ZlfV^r'^'f^  down  behind  the  costal  caS 
lages  1  m.  from  the  edge  of  the  sternum.  Womids 

eLl"and"]fSn  situations  may  involve  2 
vessels,  and  if  the  hajmorrhage  is  solely  external  mrl 
moderate  m  amount,  or  if  the  blood  flows  ^ 
and  IS  unmixed  with  air,  a  wound  of  a  paS  L  ve  « 
.3  to  be  diagnosed.    If  the  bleeding  can'b  tppTd 
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by  pressure  with  the  finger  agamst  the  upper  of  the 
ribs  bounding  the  wound,  the  haemorrhage  is  from 
a  parietal  vessel.    But  when  the  haemorrhage  is 
excessive,  and  gives  rise  to  haemothorax,  _  or  when 
the  blood  is  of  a  bright-red  colour  and  mixed  with 
air  while  similar  blood  is  expectorated,  especially  it 
the  blood-flow  varies  with  respiration,  and  is  at- 
tended with  traumatopncBa  or  extensive  emphyserna 
it  mav  be  regarded  as  coming  from  the  lung  J^ree 
haemorrhage  from  a  wound  of  the  heart  and  great 
vessels  is  usually  complicated  with 
the  pericardium  or  mediastinum,  and  is  qmckly  fatal. 

It  must  be  added  that  the  diagnosis  between 
parietal  and  visceral  haemorrhages  may  b^^^jPf^^^^^^^ 
Without  exploration  of  the  wound,  and  also  that  they 

mav  coexist.  .  ry 

3  Does  the  wound  implieate  a  viseus  .— 

This'is  the  most  important  question  m  reference  to 

wounds  of  the  chest,  as  upon  the  correct  answer  to 

T^TZ^T'^^'^^  is  attended  with 
.moderate  emphysema  or  slight  traumatopnoea  or 
pneumothorax  and  collapse  of  lung,  t^^J^^  ^° 
evidence  of  external  haemorrhage  more  than  that 
alcounted  for  by  the  external  womid,  and  no  ha^mo- 
horS  and  no 'hemoptysis,  the  diagno^  o  wound 
of  the  pleura  without  injury  of  the  lung  is  to  be 
made  ^this  lesion  is  rare,  and  is  niet  with  toward 
tie  extreme  base  of  the  king,  and  as  a  result  of 
wounds  by  not  very  sharp  instruments. 

i  f  instantly  or  qmckly  following  a  wound  of 
the  chest  a  soft,  smooth,  dark-purple  mass  js  f  md 
projecting  from  the  -ui^  e  as^c  -d  c  it an^^^ 
tlip  fin'nns  it  is  a  hernia  of  tne  lung  ^ub  lu 
o  the  pleura  This  is  met  with  especially  m  wounds 
of  the  front  of  the  chest,  near  the  fissures  of  the 
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lungs.  The  appearance  and  feel  of  the  lung  are 
characteristic,  but  a  protrusion  of  very  congested 
omentum  has  been  mistaken  for  the  lung — a  mistake 
which  may  be  avoided  by  noticing  the  lobulated 
condition  of  the  omentum,  and  the  smoothness  and 
crepitation  of  the  lung. 

iii.  Where  there  is  extensive  emphysema  com- 
plicating a  wound,  or  marked  pneumothorax,  hasmo- 
thorax,  free  hfemoptysis,  or  distinct  traumatopnoea, 
and  especially  where  two  or  more  of  these  signs  are 
met  with  together,  there  is  a  wound  of  lung. 

iv.  If  a  wound  over  the  region  of  the  heart  is 
followed  by  tympanitic  resonance  over  the  cardiac 
area,  with  (sometimes  without)  a  loud  ringing  char- 
acter of  the  heart-sounds,  and  if,  after  a  short  in- 
terval, there  is  dullness  over  more  or  less  of  the 
lower  part  of  the  cardiac  area,  with  a  tympanitic 
note  above,  a  raised  position  of  the  heart's  impulse, 
dyspnoea,  distress,  epigastric  pain,  and  quickened 
feeble  pulse,  followed  in  a  few  hours  by  pericardial 
friction,  the  evidence  warrants  the  diagnosis  of 
wound  of  the  pericardium,  leading  to  pneumoperi- 
cardium, Jmmopericardium,  and  pericarditis. 

V.  If  a  wound  over  the  heart  is  immediately 
followed  by  considerable  shock  and  syncope,  with 
free  external  bleeding,  or  evidence  of  internal 
bleeding  into  the  mediastinum  or  pericardium, 
with  rapid  weak  pulse,  there  is  a  woimd  of  the 
heart.  Should  a  foreign  body,  such  as  a  long  needle, 
be  found  in  the  wound,  and  this  is  noticed  to 
move  with  every  pulsation  of  the  heart,  it  may 
be  assumed  that  it  is  embedded  in  the  heart  wall. 
There  is  often  considerable  anxiety  and  fear  in  cases 
of  wound  of  the  heart ;  they  may  be  extremely 
difficult  to  diagnose,  and  some  reliance  must  be 
placed  upon  the  nature  of  the  injury  and  the 
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amount  of.  the  htemorrhage.  The  positiou  of  the 
wound  will  enable  the  surgeou  to  cletermiiie  approxi- 
mately which  part  of  the  heart  is  wounded. 

vi.  A  wound  over  the  great  thoracic  blood- 
vessels, followed  by  profuse  haemorrhage  and  all  the 
signs  of  extensive  hcemomediastinum,  with  collapse, 
syncope,  and  dyspnoea,  is  complicated  with  wound 
of  a  great  blood-vessel ;  such  injuries  are,  with  few 
exceptions,  fatal  in  a  few  hours. 

vii.  If  there  are  spitting  of  blood  and  dys- 
phagia, and  liquids  swallowed  are  found  to  escape 
at  the  external  wound,  there  is  a  wound  of  the  gullet. 

viii.  Where,  after  a  wound  in  the  chest,  there 
is  a  flow  of  clear  serous  fluid  which  becomes  milky 
in  appearance  after  a  full  meal,  and  the  fluid  on 
examination  is  found  to  consist  of  a  very  fine  molecu- 
lar base  with  globular  nucleated  corpuscles,  and  to 
contain  much  fat,  a  wound  of  the  thoracic  duct  is  to 
be  recognized.  This  injury  is  very  rare.  If  the 
fistula  continues  open  it  leads  to  considerable  ema- 
ciation and  exhaustion. 

4.  Is  there  a  foreign  body  in  the  wound  ? 
— In  some  cases  it  is  extremely  easy  to  answer  this 
question,  but  in  many  others  it  is  quite  impossible. 
A  knowledge  of  the  mode  of  infliction  of  the  wound, 
whether  by  gunshot,  stab,  or  prick,  is  important, 
and  an  examination  of  the  clothes  should  always  be 
made.  In  cases  of  stab  wound  the  weapon  used 
should  be  carefully  examined  for  any  evidence  of 
recent  fracture.  In  cases  of  bullet  wound  an  ui- 
spection  of  the  revolver  may  show  how  many  bullets 
have  been  discharged,  and  they  should  then  be 
sought  for  where  the  shots  were  fired,  and  m  the 
patient's  clothes.  By  these  means  it  may  be  shown 
to  be  extremely  iinpj'obable,  or  practically  certam, 
that  a  foreign  "body  is  lodged  in  the  wound. 
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The  nest  step  will  be  to  examine  tlie  womid.  A 
knife-blade  may  be  foimd  transfixing  a  rib,  or  the 
end  of  a  needle  projecting  through  or  under  the 
skin,  or  a  finger  or  a  probe  may  detect  a  bullet  in 
the  wound,  or  a  fragment  of  a  rib.    Skiagrams  taken 
in  two  planes  at  right  angles  will  reveal  a  metallic 
foreign   body  if  present,  and  careful  localization 
will  enable  its  exact  position  to   be  determined. 
Where  there  is  a  history  clearly  pointing  to  the 
lodgment  of  a  foreign  body,  the  onset  of  acute 
inflammation   of  the    wounded  part   running  on 
to  suppuration  confirms  the  suspicion.    In  some 
instances,  when  the  collection  of  pus  (empyema  or 
pulmonary  abscess)  has  been  evacuated  the  foreign 
body  has  been  discharged  with  the  pus,  or  detected 
on  an  examination  of  the  cavity  with  the  probe,  and 
then  removed.    In  the  case  of  a  needle  or  knife-blade 
or  similar  body  transfixing  the  prascordial  region, 
if  a  movement  is  communicated  to  it  by  the  con- 
traction of  the  heart  it  shows  that  it  is  impacted  in  the 
heart.  _  Where  the  history  indicates  the  lodgment  of 
a  foreign  body  in  the  pulmonary  region  of  the  chest, 
and  there  are  no  indications  of  a  wound  of  the  lung' 
and  acute  pleurisy  and  empyema  ensue,  it  points 
to  the  presence  of  the  foreign  body  in  the  sac  of  the 
pleura.    Where,  on  the  other  hand,  the  signs  are 
those  of  wound  of  the  lung,  and  especially  ff  pneu- 
monia occurs  and  a  pulmonary  abscess  suddenly 
bursts  into  a    bronchus,  lodgment  of   the  body 
in  the  lung  is  indicated. 

III.  Secondary  Complications  of  Injuries 
OF  THE  Chest 

The  sequelae  of  injuries  of  the  chest  are,  with  one 
exception,  inflammations  of  the  various  structures 
involved,  and   they  frequeutlv  terminate  in  sup- 
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puration.  It  may  be  useful  to  append  a  list  of 
them : 


1.  Traumatic  myositis. 

2.  Subpectoral  abscess. 

3.  Peripleuritic  abscess. 

4.  Pleurisy. 

5.  Empyema. 

6.  Pneumonia. 


7.  Gangrene  of  lung. 

8.  Mediastinal  abscess. 

9.  Pericarditis. 

10.  Myocarditis. 

11.  Endocarditis. 

12.  Pneumatocele. 


If  the  patient  convalesces  without  pyrexia,  pain, 
dyspnoea,  syncope,  palpitation,  or  other  sign  of 
respiratory  or  circulatory  difficulty,  it  indicates  an 
absence  of  these  compUcations.  But  the  accession 
of  pain,  and  especially  of  fever,  with  or  without  an 
initial  rigor,  of  increased  dyspnoea,  or  of  signs  of 
cardiac  failure,  should  at  once  excite  suspicion,  and 
lead  to  a  careful  examination  of  the  chest,  while 
a  knowledge  of  the  nature  of  the  original  injury 
will  suggest  the  inflammatory  lesions  to  be  especi- 
ally anticipated.  Thus,  simple  fracture  of  a  rib  is 
not  infrequently  followed  by  pleurisy,  with  or  with- 
out effusion,  wound  of  the  pleura  with  hajuiothorax 
often  runs  on  to  empyema,  and  wound  of  the  lung 
to  pneumonia,  while  a  bruise  may  lead  to  "  muscular 
rheumatism." 

First  examine  the  chest  walls  for  evidence  of 
myositis  and  of  swelling,  and  then  make  a  system- 
atic physical  examination  of  Umgs  and  heart. 

1.  If  after  a  contusion  of  the  chest,  or  some 
sudden  strain,  the  patient  continues  to  suffer  from 
a  localized  pain  on  taking  a  deep  breath,  or  on 
coughing,  or  on  attempting  to  contract  any  of  the 
thoracic  muscles,  and  if  the  painful  part  is  also 
tender  but  there  is  no  evidence  of  fracture  of  a 
rib,  or  of  pleurisy,  or  of  other  intratlioracic  compli- 
cation, traumatic  myositis  must  be  diagnosed. 
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2.  Wlien  with  the  general  signs  of  inflammation 
the  front  of  the  chest  is  found  swollen,  the  swelling 
being  ill  defined,  boggy,  and  oedematous  in  nature, 
attended  with  considerable  pain  and  tenderness  and 
great  pain  on  raising  the  arm  forwards ;  and,  further, 
when  it  is  known  that  this  swelling  did  not  immedi- 
ately follow  the  injury,  a  subpectoral  abscess  is  to  be 
diagnosed.  Fluctuation  is  felt  first  in  the  axilla,  but 
the  pus  may  be  too  deep  to  give  this  sign. 

3.  If,  after  a  contusion  or  small  punctured  wound 
of  the  chest  which  has  healed,  the  patient  becomes 
III,  with  high  temperature,  perhaps  a  rigor  or  rio-ors 
with  pain  in  the  side,  the  site  of  the  injury  should 
be  carefully  examined.  If,  now,  that  part  of  the 
chest  IS  foijnd  enlarged,  with  one  or  more  inter- 
costal spaces  widened  and  bulging,  if  fluctuation  can 
be  detected  m  these  bulging  spaces,  and  if  they  be^ 
come  less  prominent  during  inspiration  and  more 
tense  and  full  during  expiration  ;  if  this  area  is  dull 
on  percussion  and  vocal  fremitus  is  abolished  over 
It,  and  the  respiratory  murmur  is  weak,  but  there 
IS  no  fnction  heard;  and,  further,  if  the  heart  is 
not  displaced  to  the  opposite  side,  nor  the  liver  or 
other  abdominal  organs  depressed,  peripleuritic  abscess 
should  be  diagnosed. 

In  such  a  case  the  diagnosis  lies  between  em- 
pyema and  peripleuritic  abscess,  and  attention  must 
be  directed  especially  to  the  following  points  • 

(a)  In  empyema  the  chest  distension  is  uniform 

T      KT'?f  PeripIeur  tTc 

abscess  the  distension  is  more  localized,  and  "  point 
ing  IS  noticed  earlier.  (6)  In  empyema  the  dull 
area  nearly  always  involves  the  lowest  part  of  ti  e 
pleural  sac,  even  if  it  rises  high,  and  its  upper  level 
may  be  modified  by  position  ;  in  abscess  there  mv 
be  a  resonant  area  below  the  dull  area,  in  which 
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tlie  respiratory  movements  and  sounds  are  normal, 
and  the  level  of  dullness  is  quite  miafiected  by 
position,  (c)  In  empyema  there  is  displacement  of 
the  neighbouring  organs,  in  abscess  there  is  not. 
{d)  In  empyema  a  difference  in  tension  of  the  swell- 
ing during  inspiration  and  expiration  is  not  observed. 

Peripleuritic  abscess  is  a  very  rare  affection  ;  it 
may  arise  spontaneously  as  well  as  from  injury  ;  it 
may  burst  into  the  pleura  and  set  up  empyema, 
or  spread  to  the  mediastinum  and  pericardium. 

4.  If,  on  auscultating  the  chest,  a  dry  rubbing  or 
creaking  sound  is  heard  with  inspiration  and  expira- 
tion, limited  to  a  certain  area  of  the  chest,  and 
unattended  with  dullness  on  percussion,  it  indicates 
dry  pleurisy.  Such  friction  may  be  heard  just  above 
a  pleuritic  effusion  or  over  a  pneumonic  lung. 

5.  If  one  side  of  the  chest  is  found  enlarged, 
with  bulging  of  the  intercostal  spaces  and  great 
lessening  of  the  respiratory  movements,  and  it  is  dull 
on  percussion,  with  loss  of  vocal  fremitus,  while  the 
breath-sounds  are  inaudible,  or  are  distant,  weak, 
and  bronchial  in  character,  and  the  vocal  resonance 
is  distant  and  bronchophonic ;  and  if,  further,  there 
is  displacement  of  the  heart  to  the  opposite  side 
there  can  be  no  doubt  that  there  is  fluid  m  the  pleural 
sac     These  signs,  found  quickly  after  the  m]ury 
point  to  hcBmothorax;  coming  on  after  an_  interval 
of  a  day  or  two,  or  increasing  at  that  time,  and 
especially  if  attended  with  fever  and  mcreasing 
dyspnoaa,  they  indicate  fleurisy  ivtth  effusion;  while 
if  the  temperature  continues  to  rise  and  remains 
high,  or  if  there  are  rigors  with  sweatmgs,  and 
emaciation,  or   if   a  localized   fluctuating  swelhng 
forms  in  any  part  of  the  chest  wall,  empyema  is 
to  be  diagnosed.    When  there  is  doubt  as  to  tlic 
nature  of  the  fluid,  the  needle  of  an  exploring  syringe 
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siiould  be  introduced  and  a  portion  of  the  fluid 
withdrawn  for  examinatiou. 

6.  If  examination  of  the  chest  shows  localized 
dullness  around  the  wound,  with  tubular  breath- 
ing, hue  crepitation,  and  bronchophony,  and  the 
patient  is  febrile,  with  sharp  pain  m  the  chest, 
cough  and  rusty  expectoration,  traumatic  pneumonia 
IS  to  be  diagnosed.  This  form  is  less  severe  and  less 
extensive  than  the  idiopathic.  If  it  is  combined  with 
Pieurisy,  the  physical  signs  will  be  modified,  and 
reliance  on  the  diagnosis  of  pleuro-pneumonia  will 
be  placed  especially  on  the  combination  of  rusty 
expec  oration,   tubular   breathing,  fine  crepitatioir 

1  '^"^S^g  °f  intercostal 

spaces  and  perhaps  friction.    Should  the  inflamma- 
tion attack  a  portion  of  lung  that  has  been  wounded 
coarse  moist  rales  may  be  heard.    If,  in  a  case  of 
pneumonia,  the  patient  suddenly  coughs  up  a  quan- 

w.T^        l'*  ^""^ss  in  the  lung 

which  has  burst  mto  a  bronchus;  if  now  the  sign^ 
of  a  cavity  are  present  where  before  there  was  evi^ 
dence  of  pulmonary  consolidation,  this  diagnosis  and 
the^exact  position  of  the  abscess  will  be  established 

<■  It,  with  or  without  evidence  of  traumatic 
pneumonia,  the  patient,  some  days  after  the  Zy 
coughs   up   dark  and  extremely  fetid  snuta  3' 
the  breath  has  a  horribly  fetid  odour,  the'd  agnos's 
of  gangrene  of  the  lung  is  to  be  made.    This  may  be 
confirmed  by  detectmg  shi^eds  of  pulmonary  tLu 
m  the  expectoration,   tiie  elastic  fibres  hUnl  . 
characteristic  clear,  defined  outline  under  the  mif^o 
scope,  and  resisting  the  action  of  acetic  and  4 
attempt  should  be  made  to  localize  the  gang  te  for. 
the  purpose  of  treatment;  and  if  an  area  of  rl,  n 
ness,  with  moist  rales  and  hollow  vLtZvv 
mur,  IS  detected,  that  may  be  regarS  L^'Je^^at 
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of  the  disease.  Gangrene  is  a  rare  sequel  to  chest 
injuries,  but  is  met  with  occasionally  after  contu- 
sions and  wounds,  particularly  if  the  lung  is  much 
lacerated  or  a  foreign  body  is  retained. 

8.  If  in  a  case  of  pneumo-  or  hcemomediastinum, 
or  of  severe  blow  upon  or  wound  of  the  sternum, 
the  distress  of  the  patient  becomes  considerably  in- 
creased, and  there  are  palpitation  of  the  heart  and 
dyspnoea,  or  oedema  and  signs  of  ve;ious  obstruction 
in  the  head,  neck,  and  upper  limbs,  and  on  percus- 
sion a  dull  area  is  found  over  the  sternum  and 
extending  laterally  over  the  costal  cartilages,  or 
behind  on  either  side  of  the  vertebral  column,  and  if 
there  is  pyrexia,  with  perhaps  rigors,  the  surgeon 
must  suspect  mediastinal  abscess,  and  at  once  explore 
the  part  by  trephining  the  sternum.  The  abscess 
may  "point"  at  the  suprasternal  notch  or  intercostal 
spaces  close  to  the  sternum  or  at  the  epigastrium,  as 
a  soft,  fluctuating  swelling  which  may  have  a  pulsa- 
tion transmitted  from  the  heart,  or  become  fuller 
and  tenser  during  expiration.  Or  the  abscess  may 
suddenly  burst  into  either  the  pleura  or  the  peri- 
cardium, setting  up  acute  inflammation.  Death  often 
takes  place  before  pointing  has  occurred. 

9.  Even  within  a  few  hours  after  a  wound  of 
the  pericardium,  friction  may  be  heard  over  the 
cardiac  area,  showing  the  development  of  pericarditis. 
Pericardial  friction  is  to  be  distinguished  from 
pleuritic  friction  by  the  place  where  it  is  heard, 
by  its  being  unmodified  by  respiration,  and  by  its 
accompanying  both  sounds  of  the  heart.  It  is 
distinguished  from  endocardial  murmurs  by  its 
creaking  or  rubbing  character,  its  uniformity  with 
both  sounds  of  the  heart,  its  strict  limitation, 
its  want  of  conduction  along  the  vessels  or  nit o 
the  axilla,  and  in  some  cases  by  its  modification 
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on  firm  pressure  with  the  .stethoscope.     If  this  is 
followed   by  an  increase  in   the  area  of  cardiac 
dullness  which  takes  the  shajje  of  the  pericardium, 
with  displacement  of  the  heart's  impulse  upwards 
and  to  the  left  (the  impulse  may  be  quite  lost) 
increased  frequency  of  the  heart's  action,  and  loss  of 
the  heart-sounds  over  much  of  the  dull  area,  while 
the  pulse  is  small  and  weak,  and  dyspnasa  very 
marked,  the  patient  sitting  up  in  bed  and  leaning- 
forwards,  and  having  a  frequent,  dry,  short  cough 
pericardial  effusion  has  occurred.    Should  rigors  occur' 
and  there  be  a  tendency  to  "point"  in  any  part  of 
the  dull  area,  pyoperieardium  may  be  diagnosed  •  an 
exploring  syringe  will  determine  the  nature  of'  the 
niud  in  the  sac. 

10.  When,  in  connexion  with  pericarditis,  the 
heart  s  action  becomes  extremely  weak  and  irregular 
leading  to  syncope  on  movement  or  on  sitting  upright 
the  existence  of  myocarditis  is  to  be  inferred. 

11.  If  the  surgeon  is  able  to  recognize  the  develop- 
ment of  an  endocardial  murmur  after  a  contusion 
strain,  or  other  injury  of  the  chest,  i.e.  if  he  at  hi.s 
early  examination  finds  the  heart-sounds  clear,  and 
subsequently  notes  a  murmur,  it  is  evidence  of  the 
occurrence  of  endocarditis. 

12.  If,  after  a  wound  in  the  chest  has  healed 
or  after  a  severe  contusion,  a  tumour  slowly  and 
gradually  appears,  which  is  circumscribed  smooth 
soft  roimded,  crepitant  under  pressure,  resonant  on 
light  percussion,  with  an  impulse  on  coughing  ex- 
panding with  each  expiration  and  contracting  dm-inc. 
inspiration,  it  is  a  consecutive  prolapse  of  the  hmp 
or  a  pneumatocele.  These  tumours  may  appear  rapidly 
and  attam  a  arge  size  ;  they  may  be  iore  or  less 
reducible,  and  allow  the  outline  of  the  aperture 
through  which  the  lung  escapes  to  be  felt 
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DIAGNOSIS  OF  INJURIES  OF  THE 
ABDOMEN 

Injuries  of  the  abdomen,  as  of  the  head  and  chest, 
derive  their  chief  importance  from  the  great  danger 
of  damage  to  the  viscera  contained  within  the 
cavity.  Hence  the  question  which  above  all  presses 
for  an  answer  is,  whether  any  given  injury  has 
merely  bruised  or  wounded  the  parietes,  or  whether 
there  is  a  visceral  lesion  as  well ;  and  if  the  latter, 
which  of  the  several  viscera  has  been  damaged. 
While  visceral  lesions  are  generally  the  result  of 
the  more  severe  forms  of  violence,  the  surgeon 
must  always  remember  that  even  by  apparently 
trivial  blows  fatal  visceral  ruptures  may  be  caused. 
In  arriving  at  a  diagnosis  of  a  case  of  abdominal 
injury  it  is  well  to  consider  that  the  patient  is  the 
subject  of  a  visceral  lesion  until  the  contrary  can 
be  proved,  and  to  employ  the  method  of  exclusion. 

When  examining  the  patient  the  utmost  gentle- 
ness of  manipulation  must  be  employed,  lest  the 
surgeon's  fingers  or  the  patient's  movements  should 
convert  an  incomplete  into  a  complete  rupture,  or 
induce  a  renewal  of  hsemorrhage  that  Nature  has 
arrested . 

Abdominal  injuries  are  to  be  divided  into  con- 
tusions and  wounds,  of  which  V  the  former  are 
much  the  more  common  in  civil  ])racticc,  and  form 
an  exceedingly  serious  and  highly  fatal  class  of 
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case.  The  sequelae  of  eacli  group  will  be  considered 
separately. 

Exact  diagnosis  may  be  impossible.    The  absence 
of  all  acute  symptoms,  or  of  symptoms  distinctly 
pomtmg  to  a  visceral  lesion,  is  not  enough  to  justify 
the  sm-geon  in  proclaiming  the  injury  unimportant, 
-b  or  example,  there   may  be  nothing   soon  after 
the  mjury  to  indicate  even  such  a  severe  lesion  as 
a  rupture  of  the  intestines,  but  in  a  few  hours  the 
onset  of  acute  peritonitis  wiU  reveal  the  gravity  of 
the  case.    The  same  holds  good  in  the  case  of 
wounds.    It  IS  only  if  the  patient  contmues  to  be 
tree  from  severe  symptoms  that  a  diagnosis  of  a 
Simple  superficial  lesion  can  be  made.    But  as  treat- 
ment, to  be  successful,  should  anticipate  the  occur- 
rence of  peritonitis,  it  is  bad  practice  to  wait  for 
tJie  development  of  symptoms  of  inflammation.  In 
many  cases,  therefore,  where  an  actual  diagnosis  of 
viscera  lesion  is  not  possible,  an  exploration  should 
be  made.    This  applies  particularly  to  the  intestine 
perioration  of  which  may  be  unattended  at  first  by 
any  defamte  symptoms  ;  injuries  of  the  solid  viscera 
are  always  attended  by  haemorrhage,  and  this  makes 
tliem  more  readily  recognizable. 

I.  Abdominal  eoutusious.— There  may  be  no 
external  indication  of  the  severity  of  the  internal 
mjury;    every  case,  however  trivial  it  may  seem 
must  be  most  carefully  investigated  and  watched' 
It  IS  important  to  know  the  nature  and  severity  of 
he  injury,  whether  a  fall,  or  blow,  or  crush  •  iho 
he  exact  spot  struck,  and  the  condition  of  the 
hollow  viscera  at  the  time,  especially  whether  the 
stomach  or  bladder  was  full.'  TheVp  oms  t 
which  special  attention  must  be  paid  are  those  of 
col  apse,  of  haemorrhage,  of  free  gas  or  free  fluid 
m  the  peritoneal  cavity,  of  rigidity  ^of  the  abdonSnal 
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muscles,  and  such  local  signs  as  pain,  tenderness, 
vomiting,  hsematuria,  and  emphysema. 

Notice  very  carefully  the  patient's  temperature, 
colour,  and  general  demeanour— whether  cheerful, 
depressed,  quiet,  Ustless,  restless,  or  unconscious — 
the  pulse-rate  and  tension,  the  fullness  and  ease  of 
respiration,  the  softness  and  freedom  of  mobility  of 
the  abdominal  walls,  the  presence  of  any  swelling 
in  either  flank  or  elsewhere,  the  exact  distribution 
of  resonance  and  dullness  in  the  entire  area  of  the 
abdomen  ;  and  examine  vomited  matter  and  any- 
thing passed  from  the  bowel  or  urethra— often  it  is 
necessary  to  pass  a  catheter,  and  the  amomit  of 
urine  withdrawn,  and  the  rapidity  of  its  flow,  must 
be  noted,  as  well  as  whether  it  contains  blood.  The 
time  of  onset  and  variation  in  intensity  of  these 
symptoms  must  be  carefully  noted. 

Shock  is  most  intense  immediately  after  the  in- 
jury ;  it  is  an  indication  of  excessive  nerve  stimula- 
tion ;  it  is  most  severe  when  the  blow  is  over  the 
solar  plexus — in  the  upper  half  of  the  abdomen— and 
when  the  stomach  is  full,  so  that  the  full  force  of 
the  impact  is  transmitted  to  the  nerves.  It  may 
be  absent,  or  very  slight  and  transient,  in  rupture 
of  the  intestine  and  rupture  of  the  bladder. 

But  it  must  be  remembered  that  sudden  intense 
emotion,  in  particular  fear,  is  capable  of  producing 
a  marked  degree  of  shock.  In  nervous  individuals 
shock  may  result  therefore  from  fright  in  anticipation 
of  an  injury  which  proves  to  be  trivial. 

Hwmorrhage,  a  very  important  symptom,  may  bs 
external — vomited,  passed  from  the  bowel  or  with 
the  urine— or  internal.  The  general  signs  of  bleeding 
vary  witli  the  rapidity  and  amount  of  the  loss,  and 
are  to  be  distinguished  from  the  symptoms  due  to 
shock  by  their  gradual  increase.    When  the  bleed- 
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ing  is  internal  it  is  recognized  by  tlie  general  si^ns 
ot  acute  anasmia  and  by  the  presence  of  abnormal 
swelbng  and  dullness.     Shifting  dullness  shows  the 
presence  of  free  fluid   in   the   peritoneal  cavity 
such  fluid  may  be  blood  or  urine,  serum  or  bile' 
Percussion  should  be  made  very  carefully  and  lightly 
not  only  to  avoid  giving  pain  and  exciting  muscidar 
spasm,  but  because  by  very  light  percussion  the 
s  ight  alteration  of  resonance  caused  by  a  limited 
clot  among  the  intestines  can   be  demonstrated 
-b^xtraperitoneal  haemorrhage  forms  a  swelling  un- 
influenced by  posture,  and  often  causes  subcutaneous 
ecchymosis.     Urine,   bile,  and  cystic  fluid,  mixed 
with  more  or  less  serum,  will  give  signs  of  the 
presence  of  free  fluid  m  the  peritoneum,  often  with- 
out signs  of  hremorrhage,  in  cases  of  rupture  of 
the  bladder,  of  the  gall-bladder,  or  of  a  cystic- 
e.g.  ovarian— tumour. 

Free  gas  in  the  peritoneum  is  recognized  by  loss 
of  liver  dullness,  and  in  some  cases  by  hyper-reson- 
ance at  the  epigastrium  or  hypogastrium  ;  it  results 
trom  rupture  of  the  stomach  or  intestine. 

Snbcutaneous  emphysema  is  not  often  observed  in 
connexion  with  abdominal  injury;  when  it  is,  care 
must  be  taken  to  determine  whether  it  is  thoracic 
or  abdominal  in  origin.    Of  the  former  we  have 
previously  spoken  (see  p.  130)  ;    the  seat  of  the 
mjury  and  the  place  where  the  swelling  first  appears 
are  the  signs  by  which  this  distinction  is  to  be 
drawn.    When  abdominal  in  origin,  it  usually  makes 
Its  appearance  first  m  one  or  other  loin  o^  To  hi 
and  It  indicates  a  rupture  of  the  intestine  •    '  1 
when,  as  is  usually  the  case,  it  is  not  combined  w 
pneumo-peritoneum,  or  gas  in  the  general  t    o  S 
cavity,  ,t  points  unmistakably  to  a  runtnre  n 
partofthegutwhereitisunLverodl^;:::;;:^,::- 
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such  as  the  back  of  the  ascending  or  descending 
colon.  The  same  symptom  is  occasionally  observed 
in  injuries  of  the  rectum. 

Rigidity  of  the  abdominal  wall  is  an  extremely 
important  sign  of  visceral  injury— it  may  be  very 
slight  and  local,  or  intense  and  general,  greatly 
modifying  respiration.  When  a  patient  can  take 
a  full  deep  breath  without  any  pain,  and  the 
abdominal  wall  is  everywhere  quite  soft  to  the 
touch,  it  is  almost  certain  that  there  is  no  visceral 
injury  or  peritonitis.  But  in  some  cases  of  vis- 
ceral injury  it  is  only  after  many  hours  that  this 
freedom  of  mobility  gives  place  to  increasing 
rigidity. 

Pain  is  a  symptom  of  all  injuries  ;  when  it  is 
intense  and  increases  spontaneously — i.e.  without 
any  movement  on  the  part  of  the  patient — or  is  fixed 
in  one  spot  and  radiates  thence  over  the  belly,  it 
becomes  of  serious  portent.  Vomiting  is  another 
very  frequent  symptom.  When  a  person  receives  a 
blow  on  the  belly  soon  after  a  meal,_  vomiting  to  the 
extent  of  emptying  the  stomach  is  common,  and 
has  no  serious  significance;  but  when  the  vomit- 
ing is  often  repeated,  and  particularly  when  the 
ejecta  contain  blood  or  bile,  it  is  an  important  sign 
of  visceral  lesion.  The  significance  of  liwmatuna,  or 
of  the  passage  of  Hood  by  the  bowel,  is  obvious,  but 
it  may  be  remarked  that  if  bright-red  blood  is 
passed  per  anum  as  the  result  of  an  abdominal  in- 
jury it  points  to  a  lesion  of  the  lower  colon,  while  an 
altered  condition  of  the  blood  (tarry  stools)  would 
show  that  it  comes  from  some  part  of  the  ahmeutary 
canal  farther  removed  from  the  anus. 

If,  after  an  injury  to  the  right  hypochondrnim, 
there  arc  fixed  and  severe  local  i^ain  and  tenderness.  j 
rupture  of  the  liver  must  be  suspected.    ]\Iarkcd  and 


xm]         ABDOMINAL  CONTUSIONS  155 

lucreasing  collaiDse  aud  signs  of  internal  hcemorrhage, 
with  increase  of  the  liver  dullness  and  shifting  dull- 
ness in  the  right  flank,  and  frequent  vomiting,  would 
make  the  diagnosis  certain.  The  vomit  often  con- 
tains bile  but  no  blood  :  if  the  patient  survives, 
jaimdice,  the  passage  of  clay-coloured  stools,  ascites,' 
and  the  presence  of  sugar  in  the  urine  may  be 
observed. 

If  a  blow  upon  the  left  hypochoudrium  is  fol- 
lowed by  deepening  collapse,  blanching  of  the  surface, 
and  other  signs  of  internal  htemorrhage,  and  i'f 
pressure  under  the  left  margin  of  the  chest  elicits 
tenderness,  and  especially  if  the  splenic  dullness  is 
increased  do\TOwards  and  forwards,  the  dullness  in 
the  left  flank  not  being  affected  by  change  of  posture, 
a  rupture  of  the  spleen  is  to  be  diagnosed.  Internal 
hasmorrhage  is  the  great  feature  of  this  injury,  and 
evidence  of  this,  together  with  the  position  of  the 
blow,  and  of  the  dullness  caused  by  the  accumu- 
lating blood,  are  the  signs  to  be  relied  upon  for 
diagnosis. 

In  some  cases  of  rupture  of  the  liver  or  spleen 
the  onset  of  signs  of  internal  hfemorrhage  is  delayed 
twelve  or  even  twenty-four  hours. 

When   an   injury  to   the   loin   is   followed  by 
hjematiiria,  the  blood  being  intimately  mixed  with 
the  urine,  sometimes  forming  long  slender  "  casts  " 
of  the  ureter,  a  rupture  of  the  kidney  of  the  same  side 
IS  to  be  diagnosed.     Should   the  loin   be  found 
bruised,  painful,  and  tender,  and  there  be  pain  in 
or  retraction  of,  the  testicle,  or  pain  or  numbness 
down  the  front  of  the  thigh,  the  diagnosis  will  be 
conhrmed.    When  the  patient  has  received  a  verv 
severe  crushmg  injury  of  the  loin,  and  there  are 
much  bruising  of  the  part,  deep  swelling,  pain  and 
tenderness  on  trying  to  feel  the  kidney,  and  ^spedally 


156  SURGICAL  DIAGNOSIS  [chap. 

when,  combined  with  these  signs,  there  is  marked 
collapse,  a  rupture  of  the  kidney  may  be  diagnosed, 
even  in  the  absence  of  hsematuria  ;  in  these  cases 
either  the  kidney  is  severed  from  the  ureter,  or  the 
ureter  is  blocked. 

For  the  diagnosis  of  rwpture  of  the  hladder  see 

p.  174.  ,  ^  ^ 

If  an  injury  to  the  epigastrium  or  left  hypo- 
chondrium  of  a  patient  who  has  recently  taken  a 
meal  is  immediately  followed  by  intense  pain  in  the 
injured  part,  which  quickly  radiates  over  the  whole 
belly,  by  extreme  collapse  from  which  the  patient 
does  not  rally,  and  by  repeated  paiufid  vomitmg 
with  ha^matemesis,  the  diagnosis  of  rupture  of  the 
stomach  may  be  arrived  at.  Rigidity  of  the  abdo- 
minal wall,  and  resonance  over  the  usual  seat  of 
liver  dullness  showing  free  gas  in  the  peritoneum, 
are  generally  present,  and  aid  in  the  diagnosis.  The 
usual  signs  of  peritonitis  quickly  supervene.  This 
injury,  fortunately,  is  rare  ;  it  only  occurs  when  the 
viscus  is  more  or  less  distended. 

When  a  blow  upon  the  umbiUcal  region  of  the 
abdomen  causes  shock,  and  is  quickly  followed  by 
the  evidence  of  acute  peritonitis,  a  rupture  of  the 
small  intestine  may  be  diagnosed.  At  first  there  may 
be  no  indication  of  this  very  serious  lesion  ;  there 
may  be  no  marked  shock,  no  vomiting,  no  muscular 
rigidity  no  loss  of  liver-dullness,  and  yet  successful 
treatment  depends  upon  the  immediate  recogmtion 
and  suture  of  the  rupture.  Special  attention  must 
be  paid  to  the  nature  of  the  injury,  to  the  force 
and  the  size  of  the  contusing  body  :  a  blow  with  a 
small  object  like  the  end  of  a  shaft  or  the  handle 
of  a  handcart,  or  a  piece  of  wood  ilymg  from  a  cir- 
cular saw,  is  more  liable  to  rupture  the  mtestme 
tliau  a  fall  from  a  height.    Very  violent  contusions, 
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as  in  buffer  squeezes,  are  also  i^rone  to  inflict  tiiis 
injury.  If  after  such  an  injury  there  is  noticed 
even  very  slight  impairment  of  the  free  movement 
of  the  abdomen  in  respiration,  or  even  very  slio-ht 
rigidity  of  the  belly  wall,  or  any  slight  local  alte^ra- 
tiou  m  resonance,  an  injury  to  the  bowel  should 
be  provisionally  diagnosed,  and  an  exploration  of 
the  part  carried  out  without  delay.  A  progressive 
increase  in  the  pulse-rate  from  hour  to  hour  is 
extremely  suggestive  of  a  visceral  lesion,  apart  from 
local  symptoms.  To  wait  for  proof  of  the  rupture 
is  to  lose  the  golden  opportunity  for  treatment. 

When  signs  of  internal  haemorrhage  supervene 
upon  an  abdominal  contusion  and  there  is  no  indica- 
tion of  injury  of  either  of  the  solid  viscera,  the  source 
of  the  bleeding  is  one  of  the  larger  abdominal  vessels,  and 
onl)^  an  exploration  can  determine  the  exact  source 
of  the  heemorrhage.  The  intensity  of  the  symptoms 
and  their  rapidity  of  onset  merely  indicate  the  size 
ot  the  ruptured  vessel— this  may  be  the  vena  cava,  the 
portal  vein,  or  one  or  more  of  the  mesenteric  vessels. 

When,  after  a  sudden  strain  or  severe  injury 
the  patient  complains  of  a  sharp  pain  in  the  left 
side  of  the  chest,  and  of  dyspnoea,  and  is  found 
unable  to  take  a  fiUl  inspiration  and  to  "  fix  "  the 
diaphragm,  a  careful  examination  of  the  left  chest 
should  be  made.    If  now  the  heart's  apex  is  found 
displaced  to  the  right,  and  the  normal  area  of  pul 
raonary  resonance  is  encroached  upon  from  below 
by  the  tympamtic  note  of  the  stomach  or  colon  or 
by  duUness,  and  the  respiratory  sounds  are  absent 
over  the  same  area  but  of  normal  character  above 
and  If,  further,  the  patient  complams  of  severe 
thirst,  and  is  repeatedly  sick,  rupture  of  the  diaphragm 
with  herma,  may  be  recognized.    This  accident  always 
occurs  on  tlie  left  side,  and  it  may  be  but  a  paTo 
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a  very  severe  aud  quickly  fatal  lesion,  and  escape 
recognition.  When  resulting  from  a  sudden  spasm 
of  the  muscle,  the  sharp  pain,  followed  by  inabdity 
to  fix  the  diaphragm,  the  thirst,  and  the  special 
physical  signs  clearly  point  to  the  nature  of  the 
lesion.  Diaphragmatic  hernia  may  be  a  congenital 
afiection,  and,  therefore,  it  is  only  when  the  symp- 
toms associated  with  it  come  on  acutely  after  a 
strain  or  injury  that  the  traumatic  lesion  must  be 
diagnosed. 

If  a  pregnant  woman  receives  a  blow  upon  the 
belly,  and  complains  of  pain  shooting  down  to 
the  vulva,  perineum,  and  thighs,  and  if  the  outline 
of  the  uterus  is  preserved  unaltered,  and  there  is 
neither  hgemorrhage  from  its  cavity  nor  severe  col- 
lapse, it  is  a  contusion  ol  the  uterus;  abortion  will 

probably  result.  . 

If  in  similar  circumstances,  the  woman  is  found 
collapsed,  with  signs  of  loss  of  blood,  and  blood  is 
found  flowing  from  the  uterus  into  the  vagina, 
rupture  of  the  uterus  has  taken  place  ;  and  if  the  out- 
line of  the  uterus  is  lost  and,  in  place  of  it,  the 
head  and  limbs  of  the  foetus  can  bb  plainly  traced 
through  the  belly  wall,  the  fo3tus  has  escaped  through 
the  rent  into  the  peritoneal  cavity. 

If  a  woman  known  to  have  an  ovarian  tumour 
falls  or  receives  a  blow  upon  the  belly,  and  then 
becomes  faint  and  complains  of  pam,  and  the 
outline  of  the  tumour  is  altered  or  qmte  lost,  and 
there  is  dulhiess  in  each  flank,  which  disappears  on 
turning  the  patient  on  to  the  opposite  side  rupture  of 
an  ovarian  cyst  is  to  be  diagnosed.  Everi  without  the 
knowledge  of  the  prior  existence  of  an  ovarian 
tumour,  the  detection  of  free  fluid  m  the  peritoneal 
cavity  immediately  after  an  injury  to  the  belly  oi 
a  woman  would  render  the  diagnosis  of  rupture  ot 
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aa  ovarian  cyst  very  probable.  Collapse,  and  the 
history  ot  a  "snap"  or  "bursting"  experienced 
at  the  time,  especially  in  the  absence  of  jaundice, 
and  of  disease  of  the  heart  or  lungs,  woidd  support 
tins  diagnosis. 

In  the  absence  of  severe  or  nicreasing  collapse 
of  severe  pain  of  vomiting,  of  emphysema,  of  ha3ma- 
turia,  and  of  alteration  in  the  abdominal  reson- 
ance and  movements,  the  probability  is  that  there 
IS  no  Visceral  lesion  ;  but  such  a  conclusion  is 
conjectural,  and  becomes  absolute  only  when  the 
patient  continues  without  signs  of  peritonitis  or  the 
formation  of  a  tumour. 

A  swelling  of  the  abdominal  wall  with  more  or 
b^uL  Of  th    m'''^  ecchymosis  will  mdicate  a 

slTcrht  d  ?1  '""^"^"^  ."f  •  ti^.^  P-^t  will  be  tender,  with 
of  the        P'}""  increased  by  contraction 

ot  the  abdominal  muscles  in  respiratory  or  general 
movements.    If  on  puttmg  the  abdomuial  mu  c L 
mto  action  a  gap  can  be  felt,  it  is  due  to  rupture  " 

aTdo^n  V^'^^'^^y  ^-ble  to  mvolve  the  rectus 
abdominis,  it  is  accompanied  by  swelling  from 
Worrhage,  and  a  marked  sense  of  weaknes's  when 
the  muscle  contracts 

These  a?:'*"*^'"  eoatusious.- 

Peritonitis. 

Abscess. 

Pancreatic  cyst. 

Urinary  cyst. 
The  most  frequent  and  tJie  mns*-  fnfni 
an   abdominal    c„,Un,i„„  °  .„  ^     1?""'  '» 

result  from  a  perforatio,,  of  a,,y     ,(  of%,„  ',■ 
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bruises  or  ruptures  of  other  organs  becoming  in- 
fected by  organisms  circulated  in  the  blood-stream. 
The  results  of  the  peritoneal  infection  vary :  it  may 
be  followed  by  a  plastic  peritonitis  which  encloses 
the  infective  organisms  and  ends  in  adhesion  of 
neighbouring  viscera  or  in  a  localized  ahscess,  or,  if 
the*'  infection  is  more  intense,  it  becomes  widely 
difiused  over  the  peritoneum  and  causes  general 
peritonitis  and  death  from  toxcBmia. 

The  symptoms  will  therefore  vary;  they  are  of 
two  kinds,  those  due  to  tossemia  and  those  caused 
by  interference  with  the  function  of  the  inflamed 
parts.  The  foUowing  points  must  be  observed  m 
examining  patients  after  abdominal  contusions  : 

The  tempenUure :  a  slight  temporary  rise  is  the 
traumatic  fever  which  may  follow  any  injury  ;  when 
there  is  severe  bruising  of  abdommal  muscles  or  ot 
a  solid  organ  such  as  a  kidney,  there  may  be  slight 
fever  lasting  many  days,  but  in  the  absence  of 
infection  this  fever  is  unaccompanied  by  other 
symptoms  ;  a  rapid  progressive  rise  is  an  important 
sign  of  infection  ;  in  some  cases  of  intense  peritonitis 
especially  in  old  people,  the  temperature  may  be  but 

little  raised.  .  ,  , 

The  vulse:   increased   frequency  is  an  almost 
■    invariable  accompaniment  of  peritonitis  throughout 
its  course;  when  the  inflammation  is  limited  the 
pulse  may  be  small  and  hard  ;  m  diffuse  periton- 
itis the  pidse  quickly  becomes  very  rapid,  soft  and 

''"'m'/acies;  an  anxious  expression,  drawn  fea- 
tures, slight  lividity  of  the  lips,  restlessness  and  wake- 
fulness are  very  frequent  effects  of  peritonitis  ,  tlu 
mind  usually  Remains  clear  quite  to  the  end,  and 
the  patient  is  unaware  of  his  grave  condition,  ii^e 
toncjue  may  remain  clean,  but  is  more  often  thml) 
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furred  and  may  become  dry;  tlvirst  is  often  distress- 
ing. Vomihng  is  a  very  frequent  symptom  ;  it  is 
charac  en.ed  by  the  slight  force  with  whi^h  the 
contents  are  ejected,  its  frequent  recurrence,  and 
the  dark  colour  of  the  vomited  matter  owing  to 
admixtiire  with  blood  from  the  deeply  congested 
stomach  •  oftentimes  single  mouthfuls  of  darf  fl  ,  d 
are  gently  regurgitated. 

Pain  :  at  the  onset  of  peritonitis  there  may  be 
acute  pain  either  general  or  referred  to  the  sei  oi 
he  original  mischief  or  to  the  umbilical  region.  In 
localized  peritonitis  the  pam  remains  localized,  and 

tion  becoming  more  severe  when  an  abscess  forms 
In  diffuse  peritonitis  there  may  be  no  local 

^t::ui:  ^t™\*v-^^' -^^^  oniy^te 

Jr,  +1,        1       ^     iuims  ,  It  may  be  very  pronouncerl 

Btgiihly  of  the  abdominal  walls  is  one  of  the 

hH£     \  P""  °f  "1=  wall  over 

ene  a?    i^trr"'  "'  ■""■""""'ion  it 

ntnerai ,  m  these  cases  it  may  pass  off  in  i-ha  ln  + 

.tages  and  v^y  occasionally 'it'i.  ^i"  S  ough- 
out.  Intestinal  peristalsis  is  very  generillv  t..^,  a 
by  peritonitis  ;  neither  fa3ces  nnr  fl.f  ^  arrested 
and  the  bowel  does  not  resl^^^^^^  T'^^' 

'  stn?ii;tf  ^      f-  '-^'^  -  enemT^o^ 
.  sionaily,  however,  diarrhoea  occurs.    Ahdomi^r,al  T 

tension  is  a  very  frequent  symptom     it  i 
'part,  to  the  arrest  of  intestinal  ,,enskll  b  r'^ 

more  to  chemical  chan<res  in  tC  I  .    .  ' 
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general  peritonitis,  increases  to  the  end,  and  often 
attains  an  extreme  degree ;  it  may  attend  a  local- 
ized peritonitis,  and  in  that  case  it  comes  on  more 
gradually  ;  in  such  a  case  it  is  often  the  precursor 
li  a  wider  extension  of  the  peritonitis.  Respiration 
becomes  thoracic  in   character,   partly  from  the 
ri<^idity  of  the  abdominal  muscles,  partly  because  ot 
the  pain  created  by  any  abdominal  movement,  and 
later  on  also  from  the  great  abdominal  distension. 
In  the  late  stages  of  general  peritonitis  the  breath- 
ing is  rapid,  laboured,  and  inefiective,  the  blood 
becoming  less  and  less  oxygenated.    The  circulation 
gradually  fails  in  general  peritonitis,  the  extremities 
become  cold,  the  capillary  circulation  is  sluggish,  and 
the  pulse  may  disappear  at  the  wrist  for  an  hour 
or  so  before  death.    The  urine  is  scanty,  sometimes 
suppressed;   in  general  peritonitis  it  may  become 
albuminous.   Leucocytosis  is  observed  m  all  grade  o 
acute  peritonitis  ;  it  is  more  marked  m  general  than 
in  local  peritonitis,  and  when  an  abscess  forms. 

It  is  not  well  to  rely  for  diagnosis  upon  aay  one 
of  these  signs,  but  rather  upon  the  combination  o 
many.    It  must  be  borne  in  mind  that  of  them  all 
the  pulse  is  the  most  important,  and  next  to  it 
rit^idity  of  the  abdominal  wall.  . 

Peritonitis  usually  arises,  if  at  aU,  withm  a  few 
hours  of  the  accident,  but  m  some  cases  ^^^^J^^ 
delaved  for  two,  three,  or  even  four  days    it,  tJieie 
fore  soon  after  an  abdommal  contusion  the  patient 
complaTns  of  pains  in  his  belly  or  m  his  back,  and 
trtemperatiire  is  raised,  the  pulse  qmckened,  the 
rbdomral  walls  are  motionless,         .-^^  ^^^^^^^^^^ 
tended,  and  no  flatus  has  been  passed,  tl^^  j^^^S^^j 
general  peritonitis  must  be  made.   An  anxiou    pi  checi 
expression  of  face,  frequent  vomiting,  J^'^^YuCn 
and  increasing  distension,  with  faihng  circulation, 
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will  make  the  diagnosis  more  certain.  In  a  doubt- 
tui  case,  if  a  blood-count  shows  a  rapid  rise  in  the 
number  of  polymorphonuclear  leucocytes,  this  will 
be  an  important  confirmation  of  the  diagnosis 

ii  the  patient  complains  of  pain  limited  to  an 
area  of  the  abdomen,  and  this  part  is  tender,  with 
local  muscular  rigidity,  and  the  temperature  and 
pulse  are  raised,  localized  peritonitis  is  present.  With 
this  there  may  be  limited  swelling,  occasionally 
vomiting,  constipation,  and  slight  leucocytosis.  All 
these  symptoms  may  entirely  pass  off  as  the  inflam- 
mation subsides,  but  in  other  cases  adhesions  per- 
sist and  make  their  presence  known  by  occasional 
paroxysmal  pams  local  tenderness,  and  cL  tTpa  ion 

attach  ^'"'^ 

When  a  contusion  of  the  abdomen  is  followed  by 
he  formation  of  a  localized  swelling  and  general 
febrile  disturbance,  an  abscess  must  be  susp  cted 
Such  sweUing  may  follow  an  obvious  bruise^of  the 
belly  wall,  m  which  case  the  onset  and  progress  of 
inflammation  are  marked  by  increasing  swell' 
bright  redness,  oedema,  greater  pain,  acute  Tender' 

amf  then  ^'^"'^  ^^'^^  P^m, 

an    then  the  gradual  occurrence  of  a  more  or  less 
well-defined  swellmff  may  be  the  nnK,  I 
Examine  carefully  lor  fluctuation    inJ  '^^P^T'- 
oedema,  and  for  leucocytes     and  thes'  ^^^^^^^"'^"^g 
obtained,  or  the  occuriLcTW'fhivLs  o^'o?' 
tent  temperature,  will  render  the  cl7a' nlis  of  .K 
rnore  certain.    These  abscesses  may  be  in  ot''1 
the  compartments  of  the  rectus  sheati  n 
of  the  planes  of  cellular  tissue  in  th  /i 
wall,  in  the  fatty  tissue  of   he  Jo m  i„'  .f^'^"'"'."--^' 

neal  cavity  shut  off  by  adhe3ions!T^J^;5;;t 
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the  retroperitoneal  tissue.  The  position,  outline, 
mobility,  or  fixity  of  the  swelling,  and  its  relation 
to  resonant  viscera,  are  the  points  to  which  atten- 
tion must  be  paid  in  determining  the  site  of  the 
abscess. 

Suppuration  may  occur  between  the  liver  or 
stomach  and  the  diaphragm,  and  from  its  deep 
position  its  detection  is  attended  with  difficulty. 
For  the  diagnosis  of  the  varieties  of  subphrenic 
abscess,  see  p.  587. 

When,  some  time  after  an  injury  to  the  upper 
part  of  the  abdomen,  a  swelling  slowly  forms  which 
is  dull  on  percussion,  and  is  situated  either  above 
the  stomach  or  between  the  stomach  and  trans- 
verse colon,  as  shown  by  the  position  of  the  dull- 
ness relative  to  the  gastric  and  colonic  resonance, 
it  is  a  pancreatic  cyst.'  The  cyst  is  of  the  variety 
known  as  pseudo-  or  traumatic  cyst,  does  not,  as  a 
rule,  make  itself  apparent  for  some  months  after 
the  injury,  and  may  be  accompanied  by  wasting 
and  by  increase  of  diastase  in  the  urine. 

When  a  swelling  forms  slowly  and  gradually  in 
one  of  the  lumbar  regions  after  an  injury  in  that 
situation,  is  unattended  with  fever,  acute  pam,  or 
tenderness,  and  this  swelling  is  found  to  fluctuate, 
a  rupture  of  the  ureter,  with  the  formation  of  a 
urinary  cyst,  is  to  be  diagnosed  ;  and  if,  on  tappmg 
the  swelling,  watery  fluid  containing  urea  is  drawn 
off,  this  diagnosis  is  confirmed. 

III.  Abdominal  wounds.— In  exanunmg  a 
wound'  of  the  belly  the  surgeon  must  determine 
whether  it  is  hmited  to  the  parietes,  or  pene- 
trates the  peritoneal  cavity  ;  if  the  former,  whether 
it  is  supcrlicial,  or  extends  through  one  or  more 
of  the  muscular  and  deep  aponeurotic  layers  ; 
if  the  latter,  whether  there  is  protrusion  or  wound 
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of  any  of  the  viscera,  or  wound  of  a  blood-vessel  ; 
and,  in  all  cases,  whether  any  foreign  body  is  lodged 
in  the  wound.    Punctured  wounds  are  those  which 
generally  present  both  the  greatest  difficulties  in 
diagnosis  and  the  greatest  dangers,  for  their  small 
external  size  often  renders  their  exploration  un- 
satisfactory, and  they  are  frequently  penetrating  and 
complicated  with  wounds  of  viscera  ;  bullet  wounds 
partake  of  the  same  characters.    Inquiry  should 
always  be  made  as  to  the  manner  in  which  the 
womid  was  inflicted,  and  the  instrument  used  should 
be  examined,  to  discover,  when  possible,  how  deeply 
It  has  penetrated,  and  whether  it  is  entire,  and  also 
whether  it  is  stained  by  stomach  or  intestinal  contents, 
1.  Is   the   wound   penetrating  ?— In  some 
cases  a  wound  is  obviously  non-penetrating,  and  in 
others,  especially  when  punctured,  it  may  be  impos- 
sible to  decide  without  enlarging  it.    The  edges  of 
an  mcision  may  be  gently  drawn  aside,  and  its  sur- 
faces explored  ;   when  it  extends  only  through  the 
skm  and  superficial  fatty  tissue  it  is  to  be  called  a 
superficial  parietal  loound.    When,  however,  it  severs 
a  muscle,  or  the  muscular  aponem-osis,  and  opens 
up  the  mtermuscular  planes  or  the  sheath  of  the 
rectus  muscle,  or  even  still  deeper  fascite,  the  dan^^er 
of  subsequent  hernia  and  of  diffuse  inflammatfon 
and  suppuration  renders  it  necessary  to  distinguish 
It  as  a  deep  parietal  toound.    Shoidd  there  be"  any 
visceral  protrusion,  or  the  escape  of  the  contents  of 
any  of  the  viscera  (food,  bile,  fa3ces,  urine)    or  if 
clear  serous  fluid  or  dark  blood   flows  from  the 
depth  of  the  woimd,  and  flows  faster  and  with  more 
force  when  the  patient  coughs  or  makes  any  effort 
or  should  there  be  severe  collapse  or  signs  of  in- 
ernal  haemorrhage,  h^ematuria,  or  ha3matemesis,  or 
the  passage  of  blood  per  anum,  it  is  a  penetrating 
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lomrd.  When  a  doubt  is  entertained,  the  wound 
should  be  carefuUy  enlarged  and  its  depth  and  char- 
acters exactly  determined.  _  „  rn  • 
2  Is  there  protrusion  of  a  viseus  ?— iliis 
fact  can  be  ascertained  quite  easily  in  the  majority 
of  cases :  the  omentum  and  small  mtestme  are  the 
viscera  most  commonly  protruded  ;  but  the  liver, 
stomach,  spleen,  and  bladder  may  protrude. 

AH  deep  wounds  must  be  carefully  exammed  for 
protruding  viscera.    Where  the  protrusion  is  large 
there  can  be  no  difficulty  whatever  m  recogmzmg 
It,  although  the  possibility  of  a  loop  of  intestine 
lying  behind  a  fold  of  omentum  must  not  be  tor- 
ootten;  a  small  protrusion  of  omentum  between  the 
Cs  of  a  womid  may  be  overlooked  unless  care  i 
taken     The  omentum  will  be  recogmzed  by  the 
aranuiar  arrangement  of  the  fat,  by  the  large  vesse  s 
arTpearing  on  !t,  and  by  the  fact  that  when  it  is 
g^^y  pulled  upon  further  prolapse  takes  place,  and 
a  distiiict  pedicle  rmming  from  its  deep  surface  is 
Lrd.    With  ordmary  care  the  smooth  glistening 
ZL  of  the  mtestine,  stomach,  and  In.r  wouW 
be  at  once  detected  in  a  wound     It  must  be  le 
membered  that  the  urinary  bladder  when  ful  may 
be  protruded  from  a  woimd  in  the  hypogastrium, 
trZn  the  peritoneal  cavity  is  not  opened^  Li 
inv  case  in  which  it  is  possible  that  the  bladder 
mJy  be  thus  protruded,  a  f^^^ ^ 
hp  nissed  and  the  urine  drawn  ofi  ,   tlii^  \mii,  oi 
cour  r  be  foUowed  by  collapse  of  the  ve.ica  pro- 
rusion.    Should  a  sdver  »  be  used  i  s  ex- 
tremity may  be  made  to  enter,  and  be  felt  m,  the 

uJ^Pr^ion  of  viscera,  all  such  p«,trusions 
should  be  carefully  examined  to  see  whether  there 
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is  any  rupture  or  wound,  as  well  as  to  remove  any 
foreign  bodies  that  may  be  adherent  to  or  entangled 
in  them.  In  the  case  of  omentum  and  mesentery, 
note  especially  whether  there  is  haemorrhage  from  a 
wounded  artery  or  vein.  The  collapse  of  prolapsed 
intestine  and  stomach,  and  the  escape  of  their  con- 
tents, gaseous  or  semi-solid,  may  at  once  indicate  a 
wound  ;  but  the  whole  sm-face  should  be  explored 
to  see  whether  the  peritoneum  is  torn,  or  whether 
there  is  at  any  spot  a  little  projection  of  soft  red 
mucous  membrane,  indicating  a  pmicture  of  the 
gut ;  a  larger  woimd  of  the  intestine  can  hardly 
escape  observation. 

(b)  Where  there  is  no  protrusion  the  surgeon  may 
be  left  in  doubt  on  the  point.  If  imdigested  or 
partially  digested  food,  unstained  by  bile,  escapes 
from  the  womid,  or  if  the  patient  vomits  blood,  a 
wound  of  the  stomach  is  to  be  diagnosed  ;  this  lesion 
may  be  attended  by  severe  collapse,  and  be  followed 
by  acute  peritonitis.  When  fjBcal  matter  escapes 
from  the  woimd,  or  when  blood  is  passed  per  anum, 
a  wound  of  the  intestine  is  clearly  evidenced.  When 
a  woimd  is  followed  by  the  escape  of  urine,  or  by 
the  occurrence  of  hfematuria,  it  is  the  urinary  ap"^- 
paratus  that  has  been  wounded,  and  the  position 
of  the  wound,  and  the  patient's  power  over  his 
bladder,  will  determine  whether  it  is  a  wound  of 
the  kidney  or  of  the  urinary  bladder.  Similarly,  when 
bile  escapes  from  a  wound  in  the  region  of  the 
liver,  a  wound  of  the  gall-Uadder  or  of  one  of  the 
hile-ducfs  must  be  diagnosed. 

When  a  womid  is  followed  by  syncope,  deepen- 
ing collapse,  and  blanching  of  the  mucous  sur- 
faces, and  especially  if  dark  blood  escapes  from 
the  womid,  or  if  the  belly  is  distended  at  any 
part,  or  there  is  dullness  in  the  flanks,  which  may 
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be  noticed  to  increase,  iniernal  hcBinorrhage  is  occur- 
ring. The  position  and  direction  of  tlie  wound  will 
enable  the  surgeon  to  surmise  the  source  of  the 
bleeding  ;  it  may  be  the  liver,  the  spleen,  the  vena 
cava,  vena  porta,  or  some  other  large  abdommal 
vessel. 

The  absence  of  grave  symptoms  immediately  after 
a  penetrating  wound  of  the  abdomen  is  not  a  proof 
that  the  viscera  are  not  injured.  In  the  absence  of 
such  symptoms  as  have  just  been  mentioned,  the 
subject  of  a  penetrating  abdominal  womid  should 
be  submitted  to  an  exploration— through  a  separ- 
ate incision  in  most  cases-and  all  the  viscera  in 
the  neighbourhood  of  the  wound  examined.  ihe 
consequences  of  untreated  vascular  and  viscera, 
wounds  are  so  grave  that  the  surgeon  should  be 
prepared  to  demonstrate  their  absence  rather  thai 
wait  for  conclusive  evidence  of  their  presence  ir 
the  form  of  fatal  collapse  or  infective  peritonitis. 

4  Is  a  foreign  body  present  ?  — 1  oreigi 
bodies  are  nearly  always  metallic  and  well  showi 


Diiiuse  suppuration  in  the  belly 
Peritonitis. 
Fistula. 

Artificial  anus. 
Hernia. 


considerable  dilTuse  swelling  of  the  t: 


Adhesions. 
When  a  woun 
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ness  and  cedema  of  the  skin,  jjain,  and  tenderness, 
and  the  body  temperature  is  raised,  diffuse  inQamma- 
tion  of  the  abdominal  wall  'is  proceeding,  which,  if 
not  quickly  subsiding,  runs  on  to  suppuration. 

For  the  diagnosis  of  peritonitis,  see  p.  159. 

Should  the  patient  recover  so  far  as  the  general 
results  of  the  wound  are  concerned,  but  the  wound 
through  the  belly  wall  remains  open  as  a  fistulous 
ti'ack,  and  through  this  the  contents  of  any  one  of 
the  abdominal  viscera  continue  to  escape,  there  is 
a  fistula.   If  the  discharge  is  unstained  with  bile, 
acid  m  reaction,  and  contains  food  imaltered,  or  but 
partly  digested,  it  is  a  gastric  fistula,  or  possibly  a 
fistula  lu  the  upper  part  of  the  duodenum,  above  the 
entrance  of  the  bile-duct.     Should  the  discharge 
consist  of  the  contents  of  the  intestine,  it  is  an 
intestinal  fistula.    When  the  matter  escaping  is  soft 
pultaceous,  odourless,  or  nearly  so,  and  of  a  light 
colour,  the  communication  is  with  the  small  intes- 
tine ;  and  when  the  discharge  is  distinctly  fseculent, 
dark  m  colour,  with  a  strong  f«3cal  odour,  and  mixed 
with  much  gas,  the  communication  is  with  the  large 
intestine— /cBcaZ  fistula.    In  any  case  of  doubt  a  care-  • 
tul  chemical  examination  of  the  discharge,  determin- 
ing the  presence  or  absence  of  pepsin,  trypsin  or 
skatol,  will  show  what  part  of  the  alimentary  canal  is 
wounded.    Should  the  discharge  be  bile  unmixed  with 
chyme,  or  a  watery  fluid  containing  urea,  it  would  be 
respectively  a  hihary  or  a  urinary  fistula.    If  as  the 
result  of  an  operation,  or  of  the  natural  separation 
of  a  slough  of  prolapsed  intestine,  the  mucous  mem- 
brane of  the  gut  IS  immediately  continuous  with  the 
skui,  the  mtestine  opening  directly  on  the  surface 
It  IS  an  artificial  anus.    Should  there  be  from  sudi' 
an  aperture  a  soft,  bright-red,  corrugated  projection 
moistened  with  mucus,  it  is  a  prolapse  of  the  art": 
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licial  anus.  But  should  there  be  from  the  aperture 
a  smooth,  rounded  projection,  covered  by  the  same 
red  mucous  membrane,  but  reducible  on  gentle  com- 
pression, leaving  the  mucous  covering  collapsed,  it  is 
a  hernia  at  the  artificial  anus. 

If  a  cicatrix  in  the  belly  wall  is  f oimd  to  yield 
before  the  pressure  of  the  abdominal  contents,  and 
a  projection  is  formed  at  the  spot,  smooth,  rounded, 
soft,  with  an  expansile  impidse  on  coughing,  and 
tympanitic  on  percussion,  it  is  a  hernia.  It  may  be 
reducible  or  irreducible  ;  the  coils  of  intestine  are 
often  visible  through  the  thin  cicatrix,  or  these 
and  masses  of  omentum  may  be  plainly  felt.  There 
is  no  distinct  neck  to  the  sac  of  such  a  hernia. 

Wounds  of  abdominal  viscera  may  be  followed 
after  a  varying  interval  by  symptoms  pointing  to 
the  formation  of  adhesions  between  various  portions 
of  the  intestinal  tract.  The  diagnosis  of  this  con- 
dition is  considered  at  p.  582. 


CHAPTER  XIV 

DIAGNOSIS  OF  INJURIES  OF  THE  PELVIS 

Injuries  of  the  pelvis  are  generally  the  result  of 
heavy  blows  or  kicks,  falls  from  a  height,  or  severe 
crushing  violence,  or  of  gunshot  wounds.  They 
naturally  group  themselves  into  three  categories: 
injuries  of  the  soft  parts  covering  the  bones,  injuries 
of  the  bones,  and  injuries  of  the  contained  viscera. 
The  examination  should  be  conducted  with  a  view 
to_  determine  into  which  of  these  categories  the 
injury  falls.  The  visceral  injuries  are,  of  course 
very  much  the  most  serious. 

Bruising  of  the  soft  parts  will  be  recognized 
by  the  characteristic  discoloration,  the  dull  aching 
pain,  and  the  sweUing,  which  may  vary  in  amount 
vvithin  very  wide  limits.    Sometimes  the  ecchymotic 
discoloration  extends  over  a  very  wide  area,  and 
then,  by  learning  where  it  was  first  noted,  'some 
light  may  be  thrown  upon  the  seat  of  the  lesion 
Whenever  the  bruising  implicates  the  perineum' 
scrotum,  or  penis,  careful  inquiry  should  be  made 
whether  there  has  been,  or  is,  any  haemorrhage  from 
the  urethra.    If  a  more  or  less  clearly  defined  fine 
tuating  .swelling  appears  in  the  soft  parts  quickly 
after  an  mjury,  it  is  a  hsematoma;  there  may  be  no 
bruismg  of  the  skin  over  it;  the  blood  may  long 
remain  fluid,  or  be  quickly  absorbed.    Such  swellings 
are  most  frequently  found  on  the  buttock 

As  m  other  parts  of  the  body,  a  contusion  here 
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may  be  followed  by  the  formation  of  an  abscess; 
this  will  be  indicated  by  increasing  swelling,  pain, 
tenderness,  redness  of  the  skin,  local  oedema,  and 
auctuation  ;  there  will  also  be  fever  and  leucocytosis. 

Fractui'c. — To  determine  the  presence  of  a 
fracture  the  examination  should  be  carried  out  as 
follows  :  First  place  the  hands  one .  on  each  side 
of  the  symphysis  pubis  (the  patient  lying  flat  on  his 
back),  and  run 'them  along  the  bones  from  before 
backwards,  and  then  down  along  the  pubic  arch, 
and  observe  if  there  is  any  irregularity  in  the  out- 
line of  the  bones.  Next  seize  the  iliac  crest,  or  the 
anterior  iliac  spine,  and  try  to  move  it  on  the  rest 
of  the  bone  ;  press  the  bone  on  each  side  of  the 
symphysis  pubis  backwards,  at  first  gently,  and 
gradually  more  and  more  forcibly,  and  then,  placing 
a  hand  on  each  side  of  the  pelvis,  press  inwards. 
Lastly,  notice  whether  pressure  on  the  pubic  spme 
is  painful,  and  also  whether  the  great  trochanter  of 
the  femur  of  the  one  side  is  flattened  or  raised  above 
the  other  {see  p.  202);  and  whether  movement  of 
the  hip- joint  is  painful.  _ 

If  by  this  examination  any  marked  irregularity 
in  the  outline  of  the  pelvis,  or  mobility  of  any  part 
of  it,  or  crepitus,  is  detected,  there  is  a  fracture  of  the 
pelvis;  by  noticing  the  position  of  the  irregularity 
and  of  the  crepitus,  and  the  part  that  is  movable, 
the  seat  of  the  fracture  may  be  made  out.  No  dis- 
tinction need  be  drawn  between  these  fractures  and 
separations  of  the  pelvic  spichondroses.  Inabihty 
to  stand,  pain  on  all  movements  of  the  hip-]omt, 
with  great  pain  on  pressing  upon  the  pubic  spine 
are  said  to  indicate  a  fissure  across  the  acetabulum.  Bnt 
if,  together  with  great  pain  on  moving  the  hip-]omt, 
there  is  distinct  crepitus,  there  is  fracture  of  the  ace- 
tabulum with  detachment  of  the  fragments ;  while  it. 
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with  these  signs,  the  trochanter  is  found  approxi- 
mated to  tlie  middle  line,  it  points  to  displacement 
of  the  head  of  the  femur  into  the  pelvis.  {See  also 
p.  206.)  For  the  diagnosis  of  fracture  of  the  sacrum 
and  coccyx,  see  pp.  107,  109. 

Whenever  possible  a  good  skiagram  should  be 
taken.    It  will  show  exactly  the  injury  to  the  bone. 

Injuries  of  the  pelvic  viscera. — The  condi- 
tion of  the  viscera  must  be  next  ascertained.  Be 
careful  to  learn  their  condition  before  the  injury, 
especially  whether  the  bladder  was  full,  and  when 
it  was  last  emptied  ;  if  a  female,  whether  she  was 
menstruating  at  the  time,  or  pregnant,  or  whether 
she  had  been  the  subject  of  an  abdominal  tumour. 
Then  ask  what  the  patient's  sensations  at  the  time 
of  the  accident  were,  and  note  particularly  any 
feeling  of  somethmg  "  bursting  "  or  "  giving  way." 
Inquire  as  to  pain,  its  position,  character,  and  time 
of  onset,  and  whether  there  is  desire  to  pass  water 
or  any  tenesmus ;  particularly  learn  whether  the 
patient  has  made  any  attempt  to  pass  water,  and 
if  so,  with  what  result,  and  whether  any  blood  was 
passed,  and  notice  whether  any  blood  has  flowed 
from  the  urethra  independently  of  the  act  of  mic- 
turition, or  from  the  rectum,  or  vagina.  And  then 
observe_  the  patient's  general  condition,  whether  or 
not  it  indicates  shock  or  loss  of  blood.  The  entire 
absence  of  bruising  of  the  skin  is  no  proof  that 
the  viscera  have  escaped  unhurt ;  extensive  rupture 
of  the  bladder  or  of  the  uterus  may  occur  without 
any  external  sign  of  so  severe  an  injury. 

As  the  urinary  organs  are  those  that  suffer 
most  frequently,  tlie  surgeon  should  consider  them 
first. 

If  blood  is  found  escaping,  or  is  known  to  have 
escaped,  from  the  urethra,  and  if  there  is  bruisin<T  of 
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the  anterior  part  of  the  perineum,  there  is  a  lacera- 
tion of  the  urethra.  There  is  generally  retention  of 
urine,  but  occasionally  it  is  found  that  the  attempt 
to  pass  water  has  caused  a  sudden  increase  of  the 
swelling  in  the  perineum  and  scrotum — extravasation 
of  urine.  A  catheter  should  now  be  carefully  passed, 
and,  if  it  reaches  the  bladder,  clear  urine  will  flow 
off  :  if  this  can  be  done,  it  shows  that  the  urethra 
is  not  torn  completely  across  ;  but  if  the  surgeon 
fails  to  pass  the  instrument,  and  especially  if  its 
end  is  felt  close  under  the  skin,  it  is  evident  that 
the  urethra  is  severed.  This  injury  is  usually  the 
result  of  a  fall  across  a  beam,  or  some  similar 
violence  to  the  perineuna. 

If,  as  a  result  of  a  sudden  strain,  a  patient  ex- 
periences severe  pain  in  one  or  other  groin,  and  at 
the  same  time,  or  quickly  after,  bright  blood  flows 
from  the  urethra,  but  micturition  is  performed 
normally,  and  if  the  testicle  on  the  same  side  be- 
comes painful,  tender,  and  somewhat  swollen,  and 
subsequently  wastes,  the  accident  is  rupture  of  the 
vas  deferens.  The  escape  of  blood  from  the  urethra 
will  at  first  suggest  an  injury  of  the  urethra ;  but 
the  nature  of  the  accident  (a  strain,  not  a  blow), 
the  absence  of  briusing  in  the  perineum  and  scrotum, 
as  well  as  the  normal  performance  of  micturition, 
will  exclude  that  lesion;  the  irritation  and  subse- 
quent wasting  of  the  testicle  will  establish  the 
diagnosis. 

The  signs  of  rupture  of  the  bladder  vary  consider- 
ably and  are  often  ambiguous.  If  the  patient  is 
able  to  pass  a  full  forcible  stream  of  urine  free 
from  any  admixture  of  blood,  and  without  pam,  it 
may  be  justly  concluded  that  the  bladder  is  not 
ruptured.  Wherever  there  is  any  variation  from 
this  condition  a  rupture  of  the  bladder  should  be 
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suspected,  and  great  care  be  taken  to  arrive  at  a 
correct  diagnosis. 

Tlie  accident  only  haiopens  when  the  bladder  is 
iuil,  so  the  history  is  important.  Rupture  lessens 
the  expulsive  power  of  the  bladder  and  may  abolish 
It  altogether ;  the  viscus  may  be  unable  to  hold 
Huid,  or  may  retain  a  quantity  varying  from  an 
oimce  or  two  to  a  pint;  the  torn  vessels  in  the 
bladder  wall  always  bleed  to  some  extent,  and  the 
urme  passed  or  drawn  off  will  contain  more  or  less 
blood  If  a  large  quantity  of  urine  has  escaped 
from  the  bladder,  it  can  be  detected  either  in  the 
peritoneal  cavity  or  m  the  pelvic  cellular  tissue 
Ihe  patient  may  or  may  not  show  signs  of  shock' 
he  may  have  a  frequent  desire  to  pass  water  or 
there  may  be  neither  the  desire  nor  the  power  to 
do  so  At  a  varjang  time  after  the  escape  of  urine 
from  the  bladder,  mflammation,  either  peritonitis  or 
pelvic  celluhtis,  is  set  up. 

To  arrive  at  a  diagnosis,  first  determine,  if  pos- 
sible, whether  the  bladder  was  full  at  the  time  of 
the  accident ;  if  it  was,  and  now  can  be  felt  neither 
above  the  pubes  nor  by  a  finger  in  the  rectum  or 
vagina,  that  fact  alone  affords  strong  ground  for 
the  dia,gnosis.    Then  observe  the  act  of  micturitioii 
the  amount  of  urme  passed  and  the  force  of  the 
stream  and  examme  the  urine  for  blood  ;  the  pass 
age  of  much  less  than  the  expected  amoui  t,^  t  e 
loss  o   expulsive  power,  and  the  presence  of  blood 
even  if  only  a  little,  would  be  very  significant  sipn. 
Pass  a  sterilized  metal  catheter,  measu  e  tTe  quC 
tity  of  urine  drawn  off,  and  notice  whether  if  fl? 
with  the  usual  force  or  not.    B^vZ.  TZtL^7' 
bladder  .lowly  inject  a  measured  qua;^tityl  ".y  one' 
pui  -of  warm  boiled  water,  and  notice  Jhethir  21 
bladder  can  be  felt  distended,  and  then  mels  e 
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the  quantity  of  fluid  that  can  be  recovered  through 
the  catheter.  Failure  to  distend  the  bladder,  and 
to  recover  as  much  fluid  as  is  injected  into  it,  is 
very  important  evidence  of  a  rupture.  In  some 
cases  of  rupture  the  end  of  the  catheter  will  pass 
through  the  rent  in  the  bladder  and  can  be  feit 
under  the  belly  wall,  or,  having  thus  passed  into  the 
peritoneal  cavity,  will  draw  oflt  from  it  a  large  quan- 
tity of  fluid— urine  and  serum— different  in  char- 
acter from  that  found  in  the  bladder.  A  rupture  of 
the  bladder  having  been  thus  diagnosed,  examine 
the  flanks  for  shifting  dullness  which  would  show 
that  the  rent  was  intrajientoneal.  If  that  sign  is 
absent,  notice  carefuUy  the  state  of  the  abdominal 
wall  above  the  pubes  and  above  Poupart  s  ligament 
(ligamentum  inguinale)  :  deep  swelling  there  would 
be  the  sign  of  extraperitoneal  rupture  and  extravasa- 
tion of  urine  into  the  perivesical  cellular  tissue. 

In  the  one  case,  'peritonitis  ensues  after  an  in- 
terval ;  in  the  other,  pelvic  cellulitis  with  a  gradually 
increasing  swelling  in  the  pelvis  and  lower  abdommaJ 

wall.  ,      ,      1  • 

The  bladder  may  be  ruptured  not  only  m  cases 
of  fracture  of  the  pelvis  but  also  in  cases  of  severe 
contusion  of  the  lower  abdomen,  by  muscular  action, 
during  parturition,  by  over-distension,  or  as  the 

result  of  disease. 

The  dia<^nosis  of  contusion  and  ruplurc  oj  the 
pregnant  uterus  and  rupture  of  an  ovarian  cyst  is 

discussed  at  p.  158.  tj-     •     a  ^ 

Wounds  o£  the  pelvic  viscera.-If  uime  flows 
from  a  wound  of  the  penis  or  permeum  durmg  tlie 
act  of  micturition,  it  shows  that  there  is  a  wound 
of  the  urethra.  The  escape  of  urme  from  a  wound 
independently  of  micturition  will  indicate  wound  ol 
tlic  bladder.    If  there  is  an  external  wound  of  anus, 
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or  vulva,  or  vagina,  or  a  history  of  a  weapoji  of 
any  kind  having  entered  either  of  these  canals,  the 
finger  must  be  passed  gently  into  them,  and  their 
walls  be  carefully  explored ;   a  rent  in  either  of 
them  may  in  this  way  be  found.    With  the  aid  of  a 
speculum   its   extent  and  depth  may  be  further 
appreciated.    The  onset  of  acute  peritonitis  will 
pomt  to  a  wound  of  the  peritoneum ;  if  the  bladder 
is  found  empty,  or  containing  only  a  little  urine  and 
blood,  it  will  indicate  wound  of  the  bladder.  The 
small  intestines  may  be  found  prolapsed  into  the 
vagina.    The  escape  of  blood  and  hquor  amnii 
from  the  wound,  or  protrusion  of  part  of  the  foetus 
or  of  the  placenta,  and  haemorrhage  into  the  vagina, 
indicate  wound  of  the  pregnant  uterus. 

Foreign  bodies  in  the  rectum  or  vagina 
will  be  detected  on  digital  examination:  when 
recently  introduced,  the  history  of  the  case  will  lead 
to  their  detection;  when  long  impacted,  the  fact 
ot  a  _  chronic  muco-puruleut  discharge,  with  pain 
and,  m  the  case  of  the  rectum,  tenesmus,  will  suggest 
the  necessity  for  an  examination. 

Foreign   bodies   in    tlie    urethra  If  such 

bodies  are  m  the  spongy  portion,  they  may  be  felt 
by  passmg  the  finger  along  the  outside  of  the 
urethra,  or  they  may  be  felt  with  a  bougie,  or  seen 
with  the  urethroscope.    If  they  are  deeper  in  the 
hnger  m  the  rectum  may  detect  them;  or  if' not 
on  passmg  a  full-sized  silver  catheter  or 'bougie' 
obs  ruction  will  be  met  with  near  the  neck  of  the 
bladder,  and  the  foreign  body  may  be  pressed  back 
into  the  bladder,  and  thus  detected.    It  must  not 
be  forgotten  that  foreign  bodies  introduced  into  the 
urethra  tend  to  pass  spontaneously  into  the  bladder 
Foreign  bodies   in   the   bladder.-Tn  le 
absence  of  a  definite  history,  a   foreign  body  t 
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the  bladder  is  to  be  suspected  if  a  child  is  seized 
with  sudden  retention  of  urine,  or  sudden  pam  on 
micturition  with  slight  htematuria.  A  definite  diag- 
nosis can  be  made  with  either  the  cystoscope  or 

^  llivaies  ol  the  penis,  scrotum,  and  tes- 

tieles.-Bruising  of  the  skin  is  recognized  by  the 
usual  signs:    in  the  scrotum,  especially,  it  causes 
considerable  swelling  and  very  dark  discoloration 
and  the  primary  swelling  from  blood  is  mcreased  by 
serous  cedema/ The  thickness  of  the  scroturn  may 
then  prevent  a  careful  exammation  of  the  tes  cles^ 
When  there  is  great  sickenmg   pain  ^^^'^'^''^ 
after  the  accident,  with  considerable  colkpse  and 
the  testicle  is  found  enlarged  and  exquisitely  tende  , 
the  organ  has  been  contused.    Contuswn  of  the  i  sHde 
will  be  followed  by  the  signs  of  orcUiis,  and  later  on 
Ij  atrophy  of  the  gland.    A  severe  crushing  injury 
nfay  result  in  the  testicle  being  pulped  into  a  soft 
shapeless  mass.    An  induration  m  any  part  ot 
the  penis  immediately  following  an  mjury  indicates 
exlla  ation  of  blood  into  the  corpus  spongiosum 

UU  cavernosum  fenis);  if  -^'^^'F'^'^t^^tk 
ing  the  whole  organ,  it  may  lead  to  ^^^^^^^ 
even  lasting  priapism.    The  covermgs  of    he  pen 
scrotum  may  be  very  extensively  lacerated 

^rd  displaced;  fo'r  example  the  entire  covenng  o 
the  penis  and  testicles  has  been  known  to  be  ton 
awav  or  the  sheath  of  the  perns  may  be  diawn  o^er 
that  o?'an  which  is  then  found  lymg  deep  m  front 
of  tl:  puts  or  in  the  scrotum-this       be.n  c.^^^^^ 
disloJion  of  the  fcnis.    One  or  both  of  the  testicles 

may  be  torn  quite  away. 


CHAPTER  XV 

DIAGNOSIS  OF  FRACTURES  AND  DISLO- 
CATIONS OF  THE  UPPER  LIMB 

The  application  of  X-rays  to  surgery  lias  greatly 
simplified  the  diagnosis  of  injuries  of  the  skeleton, 
not  only  by  enabling  us  to  see  the  bones  and  to 
detect  the  exact  position  of  the  articular  ends,  the 
lines  of  fracture,  and  the  displacement  of  fragments, 
but  still  further  by  revealing  fractures  which  are  not 
recognizable  by  any  other  method  of  examination. 
In  every  case,  therefore,  in  which  injury  of  bones  is 
suspected,  an  examination  nnder  the  fluorescent 
screen,  or,  which  is  far  more  useful,  the  taking  of  one 
or  jnore  skiagrams,  should  be  insisted  upon.  'J'his 
exammatiou  should  be  made  as  soon  as  possible 
Without  the  use  of  the  X-rays  a  certain  number  of 
iractures  are  sure  to  be  overlooked,  and  in  every 
(•ase  the  information  uil'oi-ded  is  of  the  oreatest 
service  to  the  surgeon. 

In  the  large  majority  of  cases  the  patient  is  able 
to  pomt  out  the  seat  of  injury;  but  this  is  not 
■dways  the  case,  and  the  student  must  be  particu- 
larly cautioned  against  omitting  to  examine  all  the 
j.arts  of  an  injured  limb,  and  all  the  limbs  of  a 
seriously  injured  person  ;  for  if  not,  when  one  frac- 
ture or  dislocation  has  been  detected,  similar  injuries 
or  sprains  and  contusions  may  be  overlooked  and 
the  results  be  very  serious. 

Comparative  lucasurement  of  the  limhs.— 

It  will  be  well  to  notice  here  the  best  measurements 
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to  take,  and  the  injuries  that  modify  them,  before 
describing  other  methods  of  exammation  and  the 
diagnosis  of  the  injuries  that  may  be  met  with. 
First  measure  from  the  inner  end  of  the  clavicle  to  the 
tip  of  the  acromion :   this  measurement  is  not  in- 
creased by  any  injury  ;   it  may  be  shortened  by 
fracture  of  the  clavicle  with  overridmg  of  the  tiag- 
ments,  by  bending  of  the  bone  (greenstick  fracture), 
or  by  dislocation  of  its  outer  end.    Next,  measure 
from  the  tip  of  the  acromion  to  the  outer  eficondyle 
(epicondylus  lateralis)  of  the  humerus,  or /rom  fAe 
tiv  of  the  coracoid  process  to  the  inner  epicondyle  [epi- 
condylus med^ialis)  :    if  lengthened,  there  is  a  dis- 
location of  the  shoulder.    Shortemng  of  the  aim  as 
shown  by  this  measurement,  may  be  caused  by  dis- 
location of  the  shoulder,  by  fracture  of  the  humerus 
or  by  fracture  with  displacement  downwards  o 
either  the  acromial  or  the  coracoid  process,    ihe  i 
measure  from  each  epicondyle  of  the  humerus  to  the 
styloid  process  of  the  same  side  :   sliortening  of  the 
outer  line  may  be  caused  by  dislocation  of  the  radius 
at  the  elbow!  or  by  fracture  of  t  -  same  bone  , 

shortening  of  the  inner  line  is  •^^^'^^'ly  ^^^/^'^'/t 
to  dislocation  or  fracture  of  the  ulna,  ^^l^^^^^'f 
and  hand,  measurements  may  be  taken  ^.u  /J^^ 
of  either  styloid  process  to  the  base  of  the  pst  ana 
tirmetacaipanLs.^^^^^^^  ^T^^l 
Measurement  indicates  a  dislocation  «f  ^^^^^f 
useful  measurement  is  the  c^'-^^^i/^j'-^'^^/^J^:  '3 
taken  by  passing  the  tape  under  f^f. 
hrincriucr  its  ends  vertically  up  over  the  shouldc i  . 
I  ll  i^iu  increases  this  measurement 

dislocation  of  the  jomi:  i'^^^^'  Kp+wgcu 
by  from  one  to  two  inches    The  <l^s.t'^'^«^ 
le  tip  of  the  olecranon  a.^d  nther  ^po'^^^^ ^ 
humerus  indicates  the  relative  position  of  the  ulna 
to  these  bony  points. 
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Examination  of  clavicle  and  scapula.— The 

patient  should  be  seated  in  a  chair,  and  the  sur- 
geon, standing  behind  him,  should  place  the  fore- 
finger of  each  hand  on  the  suprasternal  notch  of 
the  sternum,  and,  passing  outwards,  he  should  feel 
on  either  side  the  large  inner  end  of  the  clavicle, 
notmg  whether  the  two  are  symmetrical  or  not  ■  he 
should  then  run  the  ends  of  his  fingers  along  each 
clavicle  to  the  point  of  the  shoulder,  and  along  the 
acromion  and  spine  of  the  scapula  to  the  posterior 
border  of  that  bone,  all  this  arch  of  bone  being  sub- 
cutaneous.   Comparing  the  two  sides,  he  observes 
particularly  any  break  in  the  line  of  the  clavicle  or 
scapula,  and  any  tender  spot  in  the  bony  arch 

The  fingers  should  then  be  passed  along  the 
vertebral  border  of  the  scapula  to  the  anglet  and 
the  angle  should  be  seized  in   the  hand   and  an 
attempt  made  to  move  it  on  the  rest  of  the  bone 
When  the  arm  is  raised  from  the  side  the  axillary 
border  of  the  scapula  can  be  examined  in  the  same 
way.    I  he  acromion  process  and  the  spine  of  the 
scapula  can  be  seized  and  tested  for  mobility  and 
crepitus    The  coracoid  process  can  be  felt  in  the 
groove  between  the  pectoralis  major  and  deltoid 
just  under  cover  of  the  deltoid  ;  it  should  be  noticed 
whether  it  is  depressed   or  movable.    One  hand 
should  now  be  laid  on  the  top  of  the  shoulder,  and 
the  elbow  grasped  in  the  other  hand,  and  while 
upward  pressure  is  made  the  limb  should  be  rotated 
to  ascertain  if  crepitus  can  be  felt 

By  this  examination  the  inner  end  of  the  clavicle 
may  be  found  to  be  dislocated  either  upwards  for- 
waids  or  backwards.  When  the  bone  is  dislocated 
behmd  he  manubrium  there  may  be  very  gr  at 
distress  from  pressure  upon  the  trachea,  ccsophaaus 
or  the  great  vessels  and  nerves  of  the  neck  ' 
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If  the  line  of  tlie  clavicle  is  interrupted,  or  if 
crepitus  can  be  felt  in  it,  there  is  a  fracture.  This  is 
most  common  in  the  middle  third,  with  consider- 
able deformity  ;  it  may  occur  close  to  the  inner  end, 
with  slight  deformity,  or  at  the  outer  end  between 
the  conoid  and  trapezoid  ligaments,  without  any 
deformity :  this  fracture  is  recognized  by  the  local 
tenderness  and  crepitus  on  rotating  the  arm.  An 
unsymmetrical,  exaggerated  anterior  curve  is  due 
to  a  greenstick  fracture  of  the  clavicle  ;  the  bone  will 
be  tender.  Rickets  causes  a  similar  curve,  but  it  is 
symmetrical. 

The  acromion  process  of  the  scapula  may  be 
found  dislocated  below,  or  more  rarely  above,  the 
outer  end  of  the  clavicle  ;  the  slight  and  symmetrical 
ridge  which  normally  marks  the  joint  must  not 
be  mistaken  for  dislocation  of  this  joint.  The  tip 
of  the  acromion  may  be  found  broken  off  and  drawn 
down  by  the  deltoid,  or  the  whole  process  may 
be  broken  across  at  its  root,  movable  and  giving 
crepitus  :  if  the  crepitus  is  soft  it  indicates  a  sefar- 
ation  of  the  epifhjsis. 

Irregularity  of  the  bone,  mobility  and  crepitus, 
may  show  fracture  of  the  spine  or  body  of  the 
scapula  ;  and  if  the  coracoid  process  is  lower  down 
than  normal,  and  movable,  it  is  e^ddently/rac/i/;-crf  ; 
if  the  crepitus  is  soft  and  the  patient  yomig  it  would 
indicate  separation  of  the  epiphysis. 

Examination  of  the  shoulder.— The  surgeon, 
standing  in  front  of  the  patient,  should  place  his 
hand  flat  upon  the  outer  part  of  the  patient  s 
shoulder,  with  his  thumb  resting  on  the  acromion;  if 
he  feels  the  upper  end  of  the  humerus  beneath  the 
deltoid  muscle,  projecting  beyond  the  acromial  arch, 
the  head  of  the  bone  is  in  the  glenoid  io^^^— there  n 
no  dislocation.    If  the  resistance  is  not  felt,  but  the 
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hand  sinks  in  deeper  than  the  acromion  towards  the 
glenoid  fossa,  the  shoulder  is  dislocated.    AVheu  com- 

dX!*!  f  ^^'^  possibility  of  a  bilateral 

dislocation  must  be  borne  in  mind 

Dislocations  ol  the  shoulder.— In  all  dis- 
locations the  anterior  fold  of  the  axilla  is  depressed 
and  utlrn        "f^surement  over  the  shoulder 

ome  s^fr  ,  ]    f  a  ruler  or 

some  such  body  can  be  made  to  lie  with  one  end 

a"  nsVtt""'  laumerus,  the  other 

dislo^  To  determme  the  variety  of 

southt  ""TX  'f'  ^'"^ 
contour"  and  L       '^^,^'^««g^"^ed  by  its  rounded 
contour,  and  by  its  rolling  imder  the  hand  when 

-ve?rod"c^r'"V         ^""''''^'^  °f  '"^^  - 
farther  tho  .  V^'  P°'^^^°°  °f  ^^^^  bone;  the 

do^  s  the  l"^  ?  %  ^^^^  ^i^*^  lo-e^- 

Ed  thp  f  if  the  elbow  is 

L  ai  of\t  r'"^'"'' ^'^'''^^  P^'^'^«  °f  the  body,  the 
The  hei  ^of^r'?"'        ^T'  vice  v;rsa. 

frmit  fin         .  linmerus  should  first  be  felt  for  in 

Sral  m?.?'  'I'  "^^^"-^^       deltoid  an 

r  otde^d  T"^" 
arm  is  rotated    if  ,>^   ?"''^''i  ^^^"^  the 

is  suLracoid  '  ^  dislocation 

rotated  in  '       ^^"^  arm  is 


to  the  ease  with      i  "      ""''ekno.d,  owmg 

felt  -a  the  .Att  t  'S'T^ 


A  sub- 
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glenoid  dislocation  is  rare,  and  is  only  to  be  diag- 
nosed when  there  is  a  distinct  interval  between  the 
coracoid  process  and  the  head  of  the  humerus,  and 
when  the  whole  globe  of  the  head  can  be  readily 
felt  in  the  axilla. 

If  the  head  of  the  bone  is  found  lymg  below 
the  clavicle  internally  to  the  coracoid  process,  and 
out  of  reach  of  the  fingers  passed  into  the  axilla, 
the  dislocation  is  subclavicular.  If  the  head  ot  the 
humerus  cannot  be  found  in  front,  feel  for  it  be- 
hind, below  the  acromion  and  spine  of  the  scapula  ; 
if  detected  there,  it  is  a  subspinous  dislocation. 

If  the  head  of  the  humerus  is  found  forced  up 
under  the  skin  between  the  deltoid  and  pectoral 
muscles,  forming  a  very  marked  and  unmistakable 
projection  on  the  top  of  the  shoulder,  it  is  a  sufra- 
coracoid  dislocation ;  this  is  always  associated  witli 
fracture  of  the  acromion  or  of  the  coracoid  process. 
It  is  occasioned  by  severe  violence  apphed  to  the 
elbow  forcing  the  humerus  upwards  agamst  the 

scapula.  1  1  J.1 

If  the  arm  is  placed  vertically  upwards  by  the  ear 
of  the  same  side,  and  the  head  of  the  bone  is  pro- 
jecting the  floor  of  the  axilla  in  the  same  position  as 
in  a  subglenoid  dislocation,  it  is  the  rare  form 
l<nown  as  luxatio  erecta.  _  . 

If  in  reduction  of  the  dislocation,  crepitus  is 
obtained,  and  the  head  of  the  bone  easily  slips  out 
of  place  again,  and  the  surgeon  is  able  to  assure 
himself  that  there  is  no  fracture  of  the  humeri^  or 
of  the  coracoid  or  acromion  process,  he  should  diag^ 
nose  a.  fracture  of  the  glemid  cavity.  This  lujurv  is 
never  met  with  apart  from  dislocation  of  the  ]oint, 
except  aa  the  result  of  gunshot  wounds. 

Fractuics  of  the  shoulrte.-.-Tlie  surgeon, 
having  decided  that  the  upper  end  of  the  humerus 
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occupies  the  glenoid  cavity  of  the  scapula,  must 
carefully  examine  the  outline  of  the  upper  end  of 
the  himierus,  and  then  try  whether  there  is  mobility 
m  the  length  of  the  bone,  or  crepitus. 

The  outliTie  of  the  upper  end  of  the  humerus  can 
be  felt  through  the  deltoid  muscle,  and  the  fingers 
in  the  axilla  can  examine  the  inner  side  of  the  neck 
of  the  bone.    To  detect  crepitus,  place  one  hand  on 
the  outer  side  of  the  shoulder  and  rotate  the  elbow 
with  the  other  hand.    By  this  means  one  may  not 
only  detect  crepitus  and  be  sure  that  there  is  a 
tracture,  but  may  notice  that  the  upper  end  of  the 
bone  does  not  rotate  with  the  lower  end,  and  so 
demonstrate  a  solution  of  continuity  in  the  bone 
1  he  greater  tuberosity,  too,  should  be  grasped  to 
see  if  It  IS  movable  on  the  shaft  of  the  bone 

By  this  examination  it  may  be  found  that  the  qreat 
tuherosity  (tuhercidum  viajus)  is  fractured,  or  that 
there  is  a  fracture  of  the  neck  of  the  humerus,  either 
at  Its  anatomical  or  its  surgical  neck.    The  head  of 
the  humerus  may  be  felt  loose  in  the  axilla,  not 
mo^Tng  with  the  shaft,  showing  that  there  is  a  frac- 
ture oj  the  neck  loith  dislocation  of  the  head  of  the 
bone.  _  If  the  patient  is  under  20  years  of  age,  and 
a  projection  of  the  upper  end  of  the  humerus  is 
found  in  front  just  below  the  coracoid  process,  and 
rotation  of  the  arm  causes  a  soft  kind  of  cre.il 
It  18  separation  of  the  upper  epiphysis  of  the  humerus 
f  the  upper  end  of  the  humeri/s  i'  a  liile  deformed' 
the  shoulder  a  bttle  flattened,  but  the  bone  moves 
all  m  one  and  without  crepitus,  there  is  an  impZ'd 
Jracturc  of  the  neck    This  injury  is  sometimer/oT 
Zf  f     '  f '^""^  ^o.sn^..rd  displacement  of  he 
head  of  the  bone,  so  that  the  upper  end  of  the  bone 
may  be  in  the  glenoid  fossa  and  the  head    e  e 
projectmg  m  the  axilla  below  the  socket 
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If,  on  rotating  the  arm,  deep  crepitus  is  felt,  and 
yet  the  humerus  is  entire,  there  is  a  fracture  of  the 
neck  of  the  scafula  ;  the  coracoid  process  may  or 
may  not  be  detached  from  the  body  of  the  bone  and 
move  with  the  arm.  In  this  accident  the  shoulder 
will  be  flattened,  the  elbow  dropped,  and  it  will 
be  noticed  that  by  propping  up  the  elbow  the 
arm  is  raised  and  the  flattening  of  the  shoulder  is 
corrected. 

If  there  is  a  point  of  great  tenderness  on  the 
great  tuberosity,  and  the  patient  is  unable  to  abduct 
the  arm  with  the  palm  of  the  hand  to  the  front, 
whilst  he  is  able  to  do  so  if  the  arm  is  rotated  either 
in  or  out,  there  is  complete  or  partial  separation  oj 
the  tendon  of  the  sufrasfinatus  muscle  from  its  attach- 
ment to  the  great  tuberosity. 

If  the  head  of  the  humerus  occupies  the  glenoid 
cavity  and  no  fracture  can  be  detected,  and  the 
arm  is  fixed  in  the  abducted  position,  but  when  the 
surgeon  flexes  the  elbow  and  rotates  the  arm  he 
feels  something  slip,  and  then  finds  the  deformity 
corrected  and  all  the  rigidity  gone,  the  condition 
is  dislocation  of  the  tendon  of  the  biceps  from  the 
bicipital  groove  (sulcus  intertuberculans). 

Fractuie  of  the  shalt  oi  the  humerus.— 
The  shaft  of  the  humerus  can  easily  be  felt  by  run- 
ning the  fingers  and  thumb  down  its  inner  and 
outer  sides,  and  by  testing  it  for  mobility  and  crepitiis. 
Fracture  usually  causes  marked  deformity  m  the 
arm  (often  an  angular  bend  forwards  or  to  one  side) 
as  well  as  mobility  in  the  length  of  the  bone,  and 
crepitus.  Care  must  be  taken  to  ascertam  npt  on  y 
the  exact  position  of  the  fracture,  but  particularly 
the  direction  in  which  the  displacement  occurs,  and 
whether  there  is  comminution  of  the  bone  llie 
vess  els  and  nerves  of  the  arm  lie  so  close  to  tlie 
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bone  that  they  are  Uable  to  be  injured  both  by 
the  fracturmg  force  and  by  projectiuir  angles  of  the 
bone  The  surgeon  should  be  careful  to  compare  the 
radial  pulse  on  the  two  sides,  and  to  notice  whether 
there  is  any  antesthesia  or  paralysis  of  the  forearm 
or  hand. 

Fractures  and  dislocations  of  tlie  elbow. 

—ihe  varieties  of  fracture  and  dislocation  about  the 
elbow-jomt  are  numerous,  and  their  diagnosis  is 
extremely  important,  for,  unless  all  displacement  is 
corrected,  the  function  of  the  joint  may  be  per- 
manently interfered  with.  The  fractures  are  com- 
monly the  result  of  direct  violence,  so  swelling 
comes  on  quickly,  and  greatly  adds  to  the  difficulty 
of  diagnosis  by  obscuring  the  outline  of  the  bones. 
When  X-rays  cannot  be  used  it  is  often  necessary  to 
give  an  anaesthetic,  so  that  a  careful  and  complete 
exanunation  can  be  made.    By  comparing  the^two 

the  Telat?'  '""'/T  T''  -l^^^her 
then  M  '1/^'  ^'""^  P"^'^*^  altered,  and 
^itl,./  5      'i  ^°^'^ty  in  the  length  of 

elbow  IS  to  stand  m  front  of  the  seated  patient 

thihrP'"^..*^'^  '^'^  P-l-«.  place  the 

S  fi  '^t^'^"^  (1^*^^^^)  epicondyles,  the 

a^d  the  fn^T  "^^'^^^"^  ("^'^^^l)  epicondyles, 

processes.    The  relative  position  of  these  three  bony 
prommences  is  first  to  be  ascertained.    When  the 
joint  IS  flexed  the  olecranon  sinks  below  the  epicon- 
dyles; when  the  elbow  is  extended  it  lies  i?i  T  1^ 
with  them.    Having  observed  whether  the  rela  S^ 
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under  the  finger  wlien  tlie  wrist  is  pronated  and 
supinated.  If  not  found  in  its  normal  position  it 
should  be  felt  for  in  front  of,  behind,  or  on  the  outer 
side  of  the  condyle.  Next,  each  condyle  should  be 
seized  and  an  attempt  made  to  move  it  on  the  rest 
of  the  humerus,  and  if  movement  is  obtamed  the 
size  of  the  detached  fragment  should  be  determined. 
The  outline  of  the  olecranon  should  be  felt,  and, 
this  point  of  bone  being  grasped,  it  should  be  tested 
for  transverse  mobihty  on  the  ulna— fracture  of  this 
bone  is  often  overlooked.  The  distance  between  the 
two  condyles  can  be  measured  by  calipers ;  any  in- 
crease in  it  immediately  after  an  injury  must  be  due 
to  fracture  of  the  humerus.  Then  notice  whether  the 
elbow  is  rigid  or  movable— rigidity  is  the  common  re- 
sult of  dislocation,  whereas  in  a  fracture  movement  is 
possible  but  almost  always  causes  a  good  deal  of  pam. 

By  this  examination  the  following  injuries  can  be 
recognized  :  1.  When  the  olecranon  projects  too  far 
behind  both  condyles  of  the  humerus  and  the  sigmoid 
notch  can  be  felt,  there  is  dislocalion  of  the  ulna  back- 
ivards,  and  if  at  the  same  time  the  head  of  the  radius 
is  felt  behind  the  outer  condyle  there  is  dislocation  of 
both  bones  backwards  ;  but  the  head  of  the  radms 
may  be  found  displaced  in  front  of  the  capttellum. 
If  when  the  dislocation  is  reduced  it  recurs  at  once, 
it  is  probable  that  the  coronoid  f  rocess  of  the  ulna 
is  also  fractured.  The  fragment  of  bone  may  possibly 
be  felt  in  front  of  the  joint,  or  there  may  be  crepitus. 

2.  The  two  bones  of  the  forearm  may  be  dislo- 
cated inwards  or  outwards ;  in  either  case  one  of  the 
epicondyles  of  the  humerus  will  be  very  prominent, 
and  a  bone  of  the  forearm  will  project  on  the 
opposite  side  of  the  joint. 

3.  If  tlio  prominence  of  the  olecranon  at  tlie 
back  of  the  joint  is  lost  and  the  head  of  the  radius 
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is  felt  in  front  of  the  capitellum  (capitulum),  there 
IS  dislocation  of  both  hones  forwards  ;  in  this  case 
the  distance  between  each  epicondyle  and  the  styloid 
process  is  increased. 

4.  Although  the  olecranon  maintains  its  normal 
relations  with  the  condyles,  the  head  of  the  radius 
may  be  foimd  dislocated  fonvards,  backwards,  or  out- 
ivards.    In  the  forward  displacement  of  the  bone 
flexion  of  tie  elbow  is  brought  to  a  sudden  stop  by 
contact  of  the  radius  with  the  front  of  the  humerus 
bo  long  as  the  uhia  is  articulating  with  the  trochlea' 
flexion  and  extension  of  the  joint  can  be  obtained: 
In  yoimg  chi  dren,  forward  dislocation  of  the  radius 
caused  by  pumng  on  the  forearm  is  common,  and  is 
known  as  fulled  elhoiu. 

5.  If  the  olecranon  is  unduly  prominent  at  the 
back  of  the  jomt,  but  the  distance  between  its  tip 
and  the  outer  epicondyle  is  unaltered,  and  the  sS 
moid  notch  Oncisura  ulnaris)  cannot  b^  felt  there  is 
\''^''\^V^Vhsis  of  the  U^nierusZll 

r  ?  d  bTdr.  '^'"r^"  i''^'  '^^^^^^^^  be  cor- 
rected by  drawing  forwards  the   forearm,  and  will 

IS  possible.    The  mner  epicondyle  may  or  may  not  be 
detached  with  the  rest  of  the  epiphysis-if  it^is  Lt 
he  distance  between  it  and  the  olecranon   s  t- 
creased,  as  m  backward  dislocation  of  the  ulna 
This  injury  occurs  only  in  children  and  youths 

6.  I  he  olecranon  or  either  of  the  evicondvlf,  nf  a 
humerus  may  be  fomid  movable  and  gS  1/ 
to  fracture.    The  detached  fragment  in  eTther 
may  be  a  mere  scale  of  bone,  o'r  tH  whole  p,^i:!f 

Z  "         "^'"^^^  ^  P--^  °f  the  sLToi 
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and  condyles  unaltered,  showing  that  there  is  no  dis- 
location, but  the  line  of  the  humerus  is  deformed 
iust  above  the  joint,  and  on  attempting  to  draw 
forwards  the  forearm  crepitus  is  felt,  and  the 
deformity  becomes  lessened.  This  shows  a  jrac- 
ture  of  the  lower  end  of  the  humerus,  with  displace- 
ment backwards.  If  the  crepitus  is  very  marked 
and  easily  obtained,  and  especially  if  one  epicondyle 
can  be  moved  independently  of  the  other,  there  is 
a  T-shaved  fracture  into  the  joint.  ,         .  t 

8  When  on  rotating  the  forearm  the  head  ot 
the  radius  does  not  move,  and  crepitus  is  felt  just 
below  it,  there  is  a  fracture  of  the  neck  of  the  radius. 

9  If  on  rotating  the  forearm  crepitus  is  felt 
iust  below  the  outer  epicondyle,  and  is  also  elicited 
by  pressure  on  the  head  of  the  radius,  and  especially 
if  any  part  of  this  bony  process  is  felt  to  be  movable, 
it  will  be  evidence  of  fracture  of  the  head  of  the 

radius. .  .  •  „ 

10  If  the  presence  of  crepitus  on  moving  the 
elbow  shows  that  there  is  a  fracture,  but  a  1  the 
bony  points  of  the  joint  are  in  their  normal  relation 
and  cannot  be  moved  independently  and  further 
if  there  is  a  deviation  in  the  hne  of  the  limb  at 
the  elbow-joint,  or  a  lateral  movement  there  with 
crepitus,  a  fracture  of  the  articular  frocess  of  the 
Wem  may  be  diagnosed.   This  m]ury  is  very  rare. 

Fractui-c  of  forearm—Either  of  the  bones  may 
be  broken  singly,  but  fracture  of  the  two  bones 
together  is  more  common  ;  '  greeiistick  fracture  is 
more  frequent  in  this  situation  than  m  any  o. her. 
The  signs  of  fracture  are  the  common  ones  of  pa_in, 
swelling,  deformity-nsually  very  marked-mob  b^y 
and  crepitus.  The  posterior  edge  of  ^lie  ulna  is  sub 
cutaneous  in  its  whole  length,  and  may  th-efore  be 
easily  examined;  the  contmmty  of  the  radius  may 
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be  shown  by  observing  whether  the  head  of  the  bone 
tollows  the  movement  of  the  wrist  in  pronation  and 
supuiation. 

1.  If  the  bones  are  bent,  but  there  is  neither 
mobihty  m  the  length  of  bones  nor  crepitus,  the 
injury  is  a  greenstick  fracture.  This  iniurv  only 
occurs  in  children. 

2  An  angular  deformity  of  the  forearm,  with 
mobility  in  Its  length  and  crepitus,  wiU  indicate 
fracture  of  the  radius  and  ulna. 

3  Or  either  bone  may  be  found  broken  singly 
In  this  case  there  will  be  little  if  any  deformity, 
but  there  will  be  a  very  painful  and  tender  spot  in 

just  there       '''''  ^'^^  ^"""^  """P^*"' 

Fractures  and  dislocations  of   the  wrist 

ne°ot  ^^'^'^  being  subcuta- 

neous any  displacement  of  the  joints  or  fracture 
with  displacement  of  the  fragments^  is  easily  detec  ed 
by  the  eye  and  by  the  hand.  But  the  X-rays 
have  taught  us  that  many  s^ra^rts  of  the  wrist 

^ 

.fvS'""  particularly  the  relative  positions  of  the 
styloid  processes  of  radius  and  ulna,  the  line  of 

the  uJna  is  unduly  prominent  and  has  a  dip  below  it 
also   he  outline  of  the  lower  end  of  the  Radius  and 
the  plane  of  the  hand  and  forearm    Slight  i^  !.  f 

unless  care  is  taken  to  observe  these  points-  it 
always  causes  raising  of  the  radial  styloid  prJce 
radial  shortening)  and  displacement  of  The^  hand 
to  the  radial  side  (radial  abduction)   malwL  Ti 
ulnar  styloid  stand  out.    The  boneg  'f  th^i? 
and  thumb  are^U  practically  suruUneot  oXl 
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dorsum  ;  tlie  surgeon  should,  therefore,  run  his 
fingers  along  the  dorsum  of  the  metacarpal  and  pha- 
langeal bones,  and  note  any  deformity,  and  any  loss 
of  prominence  of  either  of  the  knuckles,  and  then, 
grasping  the  extremities  of  each  bone,  one  in  either 
hand,  should  see  if  there  is  any  mobihty  with 
crepitus.  He  should  notice  also  if  there  is  any 
lessening  of  the  mobility  at  any  of  the  joints. 

The  injuries  that  may  be  met  with  are  the 
following  : 

1.  If  the  styloid  process  of  the  radius  is  on  a 
level  with  or  above  that  of  the  ulna,  there  is  a  frac- 
ture of  the  loiver  end  of  the  radius.  The  lower  frag- 
ment is  almost  invariably  displaced  backwards  and 
to  the  radial  side,  causing  more  or  less  of  a  promi- 
nence on  the  back  of  the  wrist  above  the  styloid 
process  of  the  radius,  and  a  corresponding  hollow 
on  the  palmar  aspect,  and  the  styloid  process  of  the 
ulna  appears  too  prominent,  with  a  marked  groove 
or  depression  below  it.  This  is  the  commonest 
accident  in  this  region,  and  is  kno\vn  as  Colles's 
fracture  (Plate  i.).  The  fracture  is  usually  impacted, 
and  mobility  and  crepitus  are  not  obtained.  The 
amount  of  deformity  depends  upon  the  extent  of 
the  impaction  :  it  may  be  very  slight  or  strongly 
marked.  If  this  deformity  is  met  with  in  a  yoiuig 
person  imder  18  or  20  years  of  age,  and  it  is  re- 
duced with  a  soft  grating  sensation  on  extension  of 
the  hand,  it  is  a  separation  of  the  loiver  epiphysis  of 
the  radius. 

2.  If  there  is  a  prominence  just  above  the  dorsum 
of  the  wrist,  and  the  whole  hand  is  carried  back,  but 
is  in  a  straight  Une  with  the  forearm  (not  abducted), 
the  injury  is  a  fracture  of  the  loiver  end  of  the  radius 
and  ulna.  In  this  fracture  there  is  generally  mobility 
and  cro])itus,  and  the  break  in  1'iC(.i''i«  of 


>i-  l.-Colles-s  fracture:  Anteroposterior. 


Plate  I. 
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and  the  sty  oid  processes  is,  of  course,  shortened. 

ci.  it,  while  the  styloid  processes  keep  their 
normal  relation  to  each  other,  the  distance  between 
either  styloid  process  and  the  base  of  the  met! 
carpus  is  considerably  shortened,  the  injury  is  a 
ff'^^^^on  of  the  carpus.  The  convex  uppi  L  der 
of  the  carpus  will  be  felt  as  a  promin^t  swelW 
is^'e^tt."'      ''''  ^^^"^  injury^ 

j.  If  the  lower  end  of  the  radius  is  very  nm,^; 

dislocations  are  both  of  them  nuit  ^'^^^'^ 
altered.    Pronatil  ,   i  "e'^^arpus,  are  un- 

7"-«m  0/^/..  a  sprain^ir^f '  fi"'  *°  ^ 

he  lower  end  of  the  radius,  (6)  fTaiture  nf 
other  styloid  process,  or  (c     racture  nf      1  °' 
^he. carpus,  most  common ^  the  ^^^^^^^^ 
uuvHmlare).    These  iniurio.s  can  oTl     ,  ^''''^ 
■•-I  differentiated  by  X  ™      \  J^^^^ 
■.uosis  has  an  inntS ^lpt^~/■T* 

■7  -St  a.K.-t'.ti,:^1i;;:^,^« 
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until  delay  in  recovery  raises  a  suspicion  of  some  in- 
im-y  more  serious  than  a  sprain.  (Plate  ii.,  Fig.  1.) 
fc-  6.  A  carpal  bone,  either  the  semilunar  (os  luna- 
tum)  or  less  commonly  the  os  magnum  (os  capitatum), 
may  be  dislocated  forwards  on  to  the  carpus ;  more 
rarely  backwards.  This  injury  is  accompanied,  as 
a  rule,  by  a  fracture  of  the  scaphoid  bone  (os 
naviculare). 

7  Dislocation  of  a  metacarpal  bone  or  fhalanx  is 
recognized  by  the  deformity  at  the  joint  and  the 
lessened  mobility  of  the  part. 

8  Fracture  of  metacarpus  or  phalanx  is  recognized 
by  deformity,  mobility,  and  crepitus  in  the  length 
of  the  bone.  Shght  deformity  with  tenderness,  but 
without  movement  or  crepitus,  indicates  a  green- 
stick  fracture  of  a  metacarpal  bone  or  phalanx. 

9  Pain  deformity,  crepitus  at  the  outer  side  ot 
the  base  of  the  thenar  eminence,  denote  a  fracture 
of  the  base  of  the  first  metacarpal.  When  the 
fracture  involves  the  articular  surface,  it  is  kaown  as 
Bennett's  fracture  or  stave  of  the  thumb.  (Plate  ii., 

"^'^10.'^  Mallet  finger  is  a  condition  in  which  the 
patient  is  miable  to  extend  the  termmal  phalanx, 
which  hangs  in  the  flexed  position,  and  is  due  to 
rupture  of  the  insertion  of  the  extensor  tendon  mto 
the  base  of  the  phalanx. 
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DIAGNOSIS  OF  FRACTURES  AND  DISLO 
CATIONS  OF  THE  LOWER  LIM^ 

the  obvious  deforLty  they  occasTon'  TT'^'t^ 
to  whether  a  Sn^t  ^  conclusion  as 

bones,  tie  •ZlS^Z'S  Z-'Sti'""'"''  °f 

skiagram  is  so  exart  n«  „        ootaiued  from  a  good 

to-day  almost  entirely  unon  id      I      '  ^^^^ 

"■i«.vcT  they  a,eTv°ae''rj 

appreciate  that  much  of  wlmt  f  1 1  'Student  will 

^ppi.e.,  o„,y  to  thteljlris  rfo;",'j;:!°'»p'« 

their  heljj  cannot  be  obtaine.l  °  "''™' 

Juii  ™7«au'':,iri', 

Pl*l7,  and  look  o„:S  ;%„*L'™  '""'^^ 

deformrty,  any  alteratiou^in  the  lL  „  °  "^""J' 
oJ  the  l,„,l,  0,  „(  ,  "  ™«  ^"e  or  position 

-aUweUin,,  pr„,„,„i„,  yreSi^^/Xi™: 
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alteration  in  its  length,  the  existence  of  which 
will  indicate  not  only  the  fact  of  a  lesion  of 
the  skeleton  of  the  part,  but  its  situation  and  m 
many  cases  its  nature.  Next,  the  limb  shou  d  be 
examined  with  the  hand,  and  the  outline  of  the  bones 
and  their  relative  positions  compared  with  those  ot 
the  sound  limb.  Movement  in  the  length  of  the 
bone  and  crepitus  are  to  be  tried  for  and  the  free- 
dom of  movement  at  the  joints  is  to  be  tested  ;  the 
seat  of  pain  and  tenderness  is  to  be  exammed  with 

special  care.  . 

A  comparison  of  the  foUowmg  measurements 
n  the  two  limbs  is  of  great  importance  m  the 
diagnosis  of  injuries  of  the  lower  limb  : 

1  The  length  of  the  limb  from  the  anterior  superior  iliac 
spinous  process  to  the  tip  of  either  malleolus.    It  is  neces- 
sary to  have  the  patient  lying  with  the  pelvis  straight, 
that  is,  with  a  line  between  the  two  anterior  ihac 
spines  crossing  the  median  vertical  plane  at  right 
angles.    The  surgeon  must  also  be  very  careful  to 
take  the  measurement  from  exactly  the  ^^nie  pomt  of 
the  spine  of  the  ilium  on  the  two  sides.  Mistakes 
may  easily  be  made  m  fat  persons,  and  the  best  af  - 
guard  is  to  pass  the  finger  on  to  this  pomt  of  bone 
from  below.    This  measurement  gives  the  length  of 
the  entire  limb  ;  alterations  m  it  afiord  no  gmde 
as  to  the  site  of  a  lesion,  which  may  be  m  the  hip 
thiih  kiiee  or  leg.    Inequality  of  the  measurement 
ontheto  sides  may  be^ue  to  a  -ce.t  mpry  ^ 
congenital  asymmetry,  or  to  previous  m]ui} ,  opeia 
tion   or  diseL.    The  last  three  will  gonexaUy  be 
SSLted  by  .  scar,  by  wasting,  or  by        ysis,  a^^ 
the  patient  will  be  aware  of  the  fact;  1^  ^ Jie  ina> 
be  quite  unaware  of  congenital  mequaliiy  of  he 
limbs.    Congenital  asymmetry  affects  equally  the 
hTgh  and  the  leg,  but  asymmetry  due  to  injury  affects 
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only  the  injured  part.  With  the  double  object  of 
excluding  congenital  asymmetry  and  of  localizing  the 
mjury  the  thigh  and  the  leg  should  next  be  measured 
seiDarately. 

flJ:iZ^'  ^'T  "Kf""  ascertained  by  taking 

the  distance  from  the  anterior  superior  spine  of  the 
uim  to  the  upper  border  of  the  patella;  or  from 
he  pubic  spine  to  the  adductor  tubercle  of  th^ 

pXlTa  aJ'/r  f"^"  ''''  border  of  th 

care  t^it  t  ^°^^^P«^*-  Patella  is  taken, 

care  must  be  used  to  ensure  that  the  knee-jomt  i 
m  the  same  position  m  the  two  limbs,  and  the  borfe 
should  be  pushed  up  to  its  full  extent.    Thi  mea  ne- 
ment  is  shortened  by  the  conditions  which  mod 
he  vertical  position  of  the  trochanter,  and,  in  addt 

th^  pa  Ih  rr"'i'  ^^^'^'^^^^^^^  ^^P-^rds 

or  tne  patella  and,  when  the  top  of  the  natelk  iq 
taken  as  the  lower  noint  h^r  f,.n  c  patella  la 

This  measurement  is  shortened  rlr  ^''^/^fi-^cd. 
of  the  tibia  and  fibula  aml  n  f  "'/^'^^l^^  ^^-'-^ct^i-e 

end  of  the  bones  wl  h^e^tln  °^  ^"^^^^^ 

A  Ti       .  ^  ^ «isp  acemeiit 

4.  The  distance  bilween  tbe  from  „r  ih.  k   „  . 

Dbula  and  the  tuberele  ot  the  tibia  Itl       ,  ?" 

show  whether  the  head  of  the  fih  l  "' 

right  p„.ti„.  „„  the  oufer  tSty  oTTSi" 

.tniteirthfit.:  rre$- tie^o' '^^ 

t..opaUe.t,a.e  -tlltnt\;t^^^^^^ 
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diagnosis.  Gliildren  are  very  liable  to  transverse 
fracture  of  the  shaft  of  the  femur,  as  well  as  to 
separation  of  epiphyses  ;  greenstick  fracture  is  much 
rarer  in  the  lower  limb  than  in  the  upper.  Elderly 
women  are  liable  to  fracture  of  the  neck  of  the 
femur  from  shght  indirect  violence.  Dislocation  of  the 
hip  is  caused  by  violent  abduction  of  the  joint,  and 
occurs  more  often  in  men  than  in  women.  Diastasis 
results  from  indirect  violence,  often  combined  with 
rotation  ;  oblique  and  spiral  fractures  are  the  result 
of  indirect  violence  with  twisting.  Efforts  to  save 
from  fallmg  are  liable  to  cause  transverse  fracture 
of  the  patella.  Pott's  fracture  results  from  eversion 
of  the  foot,  as  in  slipping  from  the  kerb  on  to  the 
inner  edge  of  the  sole.  Dislocations  of  the  knee 
and  the  various  displacements  and  fractures  about 
the  ankle  are  caused  by  severe  violence,  such  as 
falls  from  a  height.  Injury  of  a  semilunar  cartilage  is 
caused  by  twisting  the  knee  when  it  is  partly  flexed 
and  the  foot  is  fixed. 

Examination  ot  the  hip.— Notice  first  the 
position  of  the  limb,  whether  everted  or  inverted, 
flexed  or  extended.  Fracture  of  the  upper  end  and 
shaft  of  the  femur  always  causes  eversion,  the  com- 
mon dislocation  causes  marked  mversion  ;  in  fracture 
the  thigh  is  extended,  in  dislocation  it  is  more  often 
flexed.  Next,  place  the  hands  flat  upon  the  outer 
side  of  the  hips  and  feel  for  the  trochanters,  noticing 
whether  these  prominences  are  symmetrical,  especi- 
ally whether  on  the  injured  side  the  trochanter  is 
raised  nearer  to  the  iliac  crest  or  not,  whether  it  is 
more,  or  less,  prominent  than  on  the  somid  side, 
farther  forward  or  farther  back,  and  whether  its 
outline  is  altered  and  the  bone  tender.  The  relation 
of  the  great  trochanter  to  the  pelvis  is  of  the  utmost  im- 
portance in  the  diagnosis  of  dislocations  of  the  hip 
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and  fractures  of  the  neck  of  the  femur;  it  should 
be  determined  accurately  by  one  of  the  following 
methods : 

Nelaton's  line.— Draw  a  line  from  the  anterior  supe- 
rior ibac  spme  over  the  outer  side  of  the  hip  to  the 
prommence  of  the  ischial  tuberosity.  The  top  of 
the  great  trochanter  should  just  touch  this  line  in 
every  position  of  the  joint.  By  this  line  we  can 
determine  whether  the  trochanter  is  above  or  below 
Its  normal  position.  The  length  of  the  Une  in 
front  of  the  trochanter  gives  roughly  the  horizontal 
position  of  the  bone. 

Bryant's  line. -With  the  patient  lying  flat  on 
tiis  back,  draw  a  hne  vertically  down  to  the  bed 
trom  the  anterior  superior  iliac  spine,  then  draw  a 
second  line  from  the  top  of  the  great  trochanter  to 
jom  the  first  hne  at  right  angles;  the  length  of  this 
second  hne  marks  the  vertical  distance  of  the  top 
of  the  great  trochanter  below  the  front  of  the 
Iliac  crest.  This  measurement  •  gives  us  the  same 
information  as  Nelaton's  line,  gut  it  is  obtained 

w  hon   ?nl  'i^^^^^^^^t  °f  the  patient,  and  therefore 
without  infiictmg  any  pam  or  damage. 

If  a  third  hne  is  drawn  from  the  front  of  the 
ibac  cres   to  the  trochanter,  it  forms  a  triangle  and 
the  length  of  this  third  line  gives  roughly  the  hori 
zontal  position  of  the  trochanter 

Morris's  bitrochanteric  test.-By  means  of  a  gradu 
ated  rod  along  which  move  two  pointers,  the  dis^ 
tance  of  the  outer  border  of  the  trochanter  from  the 
mid-lme  0   the  body  can  be  accurately  measTired 
d-minired.'''^^^*^^^^  this^distance^t 

of  ll'\Zoftr''''  'V'^^  --stance 
or  tiie  M  oj  the  femur,  and  if  the  groin  is  vpw 

J.ollow,  allowing  the  fingers  to  sink  in^o.va,!  ti^ 
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acetabulum,  feel  for  the  globular  head  in  the  buttock. 
It  IS  useful  to  remember  that  in  an  unbroken  femur 
the  inner  surface  of  its  inner  condyle  always  looks 
m  the  same  direction  as  its  head,  and  this  fact 
enables  us  to  tell  in  which  direction  the  bone  has 
slipped  m  cases  of  dislocation  of  the  hip. 

Next,  test  the  movement  at  the  hip  ;  it  is  best 
to  get  an  assistant  gently  to  flex  the  joint,  and  to 
rotate  it  in  and  out  while  the  surgeon  keeps  his 
hand  flat  over  the  trochanter.  Rigidity  of  the  joint 
will  be  ai^preciated,  and  crepitus  may  be  felt.  It  is 
sometimes  noticed  that  the  trochanter  roUs  round 
m  a  smaller  circle  on  the  injured  side  ;  if  the  fracture 
be  impacted  the  head  of  the  femur  can  also  be  felt 
rolhng  with  the  shaft  of  the  bone. 

In  any  injury  of  the  thigh  causing  shortening  or 
approximation  of  its  two  attachments  the  ilio-tibial 
band  is  relaxed.  To  examine  for  this  the  fingers 
should  be  pressed  in  horizontally  above  the  great 
trochanter  or  above,  the  outer  condyle  of  the  femur. 

Lastly,  the  trochanter  may  be  grasped  and  a 
careful  attempt  made  to  move  it  apart  from  the  rest 
of  the  femur.  All  these  movements  must  be  made 
gently,  lest  an  impacted  fracture  be  disimpacted. 

Fracture  of  the  neck  of  the  femur.— Eversion 
of  the  limb  and  loss  of  power  iu  it  are  the  two  lead- 
ing signs  of  fracture  of  the  neck  of  the  femur  :  only 
very  rarely  is  the  limb  found  inverted  ;  the  diagnosis 
of  fracture  rests  upon  finding  the  trochanter  raised 
and  the  limb  shortened  while  the  head  is  in  its  normal 
position.  If  in  a  patient  under  20  years  of  age 
there  is,  immediately  after  an  injury  to  the  hip. 
eversion  of  the  hmb,  with  raising  and  flattening  of 
the  trochanter,  and  prominence  of  the  bone  in 
Scarpa's  triangle,  there  is  a  separation  of  the  uppn- 
epiphysis  of  the  femur. 


Fig.  1. — Intracapsular  fracture  ol  lemur. 


(A'//,m'.v   "  Kn,iio,i:>np/iv  niu!  ,< n./io-Thcrn/'CiiUcs.") 
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If  the  head  of  the  femur  is  felt  in  the  aceta- 
bulum moving  with  the  shaft  of  the  bone  without 
crepitus,  and  the  trochanter  is  unaltered  in  outHne 
and  position,  there  is  neither  fracture  nor  disloca- 
tion ,  but  a  severe  contusion  may  cause  the  limb  to 
be  everted.  This  injury  may  be  followed  by  Sull 
shortening  of  the  Umb  and  raising  of  the  trocWer 
from  absorption  of  the  neck  of  the  bone    From  the 

t\T  irb"'tr'-"  ''-^'T'  ^^^^  -----  o 

the  hmb,  th  s  injury  simulates  a  fracture  and  the 

Sr^WhetT"'?  "f'"         resemblance  s^Ji 
Closer.    VVhen  the  patient  is  already  the  subiect  of 
TheumM  arthritis,  which  has  led  to  shortening  o 
the  hmb  and  some  deformity  of  the  trochaX  t 
;s  impossible  to  diagnose  a'^contusfon  of  th  so 

''"tz  tir  r''  --p^  ^^tietfof^rys! 

crep  tu.s,  there  s  an  unimpacted /r«ciz.re  of  the  neck 

femur,  or     arampmlarfiucture.  (Plat  m  m,  !.t 
Deformity  of  the  trochanter  espec  al  t  n  ,   '  * 
mcroa.e  „  .i.e.  nray  be  <^.n.7b;t.  :JlZT 
bone  bemg  drrven  into  it  and  .plinteririt  tL° 

.t„°;:'of-s?„t"4,ir  s'i  'r^'^'^^ 

in  elderiy  patients.  LrSt^Hnt' 

-ther  hand,  are  caused  by  direct  v\n]ll  ? 
■      "f         ~>y  i  v'i'grrotraSS.  ""^ 
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Should  the  trochanter  be  foimd  much  flattened, 
sunk  in  towards  the  middle  line,  and  movement 
causes  deep  crepitus,  it  indicates  fracture  of  the  ace- 
tahulum  with  the  head  of  the  femur  driven  mto  the 
pelvis.  The  finger  in  the  rectum  or  vagma  will  be 
able  to  feel  the  projection  into  the  pelvis. 

If  the  great  trochanter  is  foimd  to  be  movable, 
there  is  a  fracture  of  the  great  trochanter  ;  if  these 
si-ns  are  found  in  a  child  under  16  years  of  age 
they  indicate  a  diastasis  of  the  great  trochanter  ihe 
separated  trochanter  may  be  raised,  but  the  hmb  is 
not  shortened  ;  there  may  or  may  not  be  crepitus. 
This  injury  is  very  rare 

Dislocations  of  the  hip.-When  the  abseuce 
of  the  normal  resistance  caused  by  the  head  of  the 
femur  in  the  groin,  and  the  great  rigidity  of  the 
joint,  show  that  the  femur  is  dislocated,  the  diag- 
nosis must  be  completed  by  finding  where  the  head 

of  that  bone  is  lying.  ,     ,    j    f  +i . 

If  the  Unib  is  inverted,  feel  for  the  head  ot  the 
bone  behind  the  acetabulum  ;  if  the  trochanter  is 
raised  one  to  two  inches,  and  the  head  of  the  bone 
is  felt  behind  it,  beneath  the  glutei  muscles  it  is 
dislocated  on  to  the  dorsum  ilii  ;  but  if  the  trochanter 
is  raised  only  an  inch,  and  the  head  of  the  bone  is 
very  indistinctlv  felt,^  and  is  only  very  slightly  mov- 
able, it  is  dislocated  into  the  sciatic  foramen  {incm.ra 
ischiadica  major).  If  the  thigh  is  a  little  shortened 
and  strongly  inverted,  and  also  adducted  and  behmd 
its  fellow,  it  indicates  that  the  head  of  the  bone  ^. 


"  stravved  doivn  by  the  great  sciatw  nerve.  if  the 
limb  is  greatly  flexed,  adducted  and  inverted,  the 
thigh  being  (possibly)  in  contact  with  the  belly,  aud 
the^iead  of  the  bone  is  felt  above  the  prommen  e 
of  the  ischial  tuberosity,  there  is  a  dtslocairon  on  to 
the  tuber  iscJdi.    This  is  a  very  rare  form  of  d.sloca- 
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bone  may  be  founrl  on         i  ^'^^  «f 

trocLanteLtm  WwTn  I     ^'''^  ^^^^  ^^^h  the 

flexion  and  the  amount  of       7     ^bductmu  and 
but  tlae  diagnosis  0?   he  lar  Hp  ''^^^^  ^f'^^ 
upon  identify^,  the  actnnl       .  '  "^'/'"'^^  ^"^^^^ly 
bone.  ^    "    "  Position  of  the  displaced 

^o^^a^^^ii^:::^:^::^'^^'^^-  bead  of  the 

felt,  there  is  frZurLf /ll  '^T'^  ""^^  '''^'''^'^ 

placed  beneath  tlnck  mC^ni'''    T'  ^^^P^J 

j-e  of  its  shaft  i«  noTX  y  Ter'%t\' 

liand  down  tJie  limb  and     i;  ^"'"'^  ^'"^^  the 

fonmty,  then  n.easnre  t  Cth 

test  the  bone  for  moln  ty   f  i'^.^^'./^^S^^  '^^d 

cj-epitus.    Jf  the  bone  is  ben    L  n^'^'  ^'''^ 

chanter  moves  roLmd  with  the  In  ^reat  tro- 

-0  erepit.,.t  ,s  a  ;^i^^--%ai^^^^^ 
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ends  of  the  bone  do  not  move  together  and  there 
is  crepitus,  there  is  fracture  of  the  femur.  It  is 
important  to  notice  the  direction  and  degree  of  dis- 
placement of  the  fragments.  Shortening  of  the  hmb 
is  the  measure  of  the  amomit  of  vertical  displace- 
ment. The  lower  fragment  is  usually  rotated  out 
and  drawn  up  behind  the  upper ;  m  fractures  high 
up  in  the  shaft  the  upper  fragment  is  usually  tilted 
forwards  and  outwards,  and  projects  in  the  front 
of  the  thigh.  There  may  be  no  displacement  m  the 
case  of  transverse  fractures.  _  _ 

Injuries  about  the  knee.— The  special  injuries 
that  may  be  met  with  in  this  region  may  be  grouped 
as  follows : 

Fractures  of  the  femur,  of  the  tibia,  or  of  the 
patella,  and  separation  of  the  epiphysis  of 
femur  or  tibia. 
Dislocation  of  the  tibia,  fibula,  or  patella,  or  of 

a  semilimar  cartilage. 
Sprain,  rupture  of  lateral  and  crucial  hga- 
ments,   of  quadriceps  tendon,  or  of  liga- 
mentum  patellae. 
First  determine  the  relations  of  tibia  and  femur, 
and  notice  if  the  tibia  projects  in  front  of  or  behmd 
the  femur,  or  to  either  side.    Then  feel  for  the  head 
of  the  fibula  at  the  back  of  the  outer  condyle  ot 
the  tibia,  and  determine  whether  it  is  m  its  norma! 
position  or  displaced  forwards  or  backwards.  Ihen 
eel  the  pateUa,  and  notice  whether  it  is  displaced 
from  its  normal  situation  on  the  front  of  the  femur, 
and  if  its  anterior  surface  is  directed  forwards. 
With  the  thumb  and  fingers  the  outlme  of  the  bones 
can  be  easily  traced  and  compared  with  that  oi  tlie 

sound  limb.  . 

Being  satisfied  that  there  is  no  dislocation,  the 
surgeon 'should  next  examine  each  bone  separately 
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for  fracture,  noting  its  outline,  any  mobility  of  a 
a-agment,  and  crepitus.    Each  condyle  of  the  femur 
and  each  tuberosity  of  the  tibia  should  be  grasped 
separately,  ^nd  an  attempt  made  to  move  it  on  the 
rest  of  the  bone.    The  patella  should  be  carefully 
exammed,  its  outline  defined  and  compared  with 
that  on  the  other  side ;  an  attempt  should  be  made 
to  obtam  movement  in  it  both  transversely  and 
longitucmally;   while,   failing  that,   firm  pressure 
should  be  made  all  aroimd  its  edge  and  across  its 
surlace    any  crepitus  or  special  tenderness  being 
carefully  noticed.    A  transverse  fracture  may  occur 
without  any  separation  of  the  fragments. 

Having  thus  examined  the  bones  for  dislocation 
and  fracture,  feel  the  various  tendons  about,  the 
joint  particu  arly  the  quadriceps  and  its  continua- 
tion the  patellar  ligament,  the  ilio-tibial  band  and 
the  biceps,  and  determine  whether  they  are  entire 
and  m  their  usual  situation  ;  their  integrity  may 
be  tested  by  getting  the  patient  to  lift  the  extended 
limb  from  the  bed  and  to  bend  the  knee.  Then 
notice  the  amoimt  of  lateral  and  antero-posterior 
movement  that  can  be  obtained,  and  the  presence 
or  absence  o    fluid  m  the  knee-joint,  and  wh  th 

'7  opting  '  of  the  joint  or  sudden  set- 
ting free  of  a  ocked  ]omt.  Until  the  surgeon  has 
satisfied  bmself  that  the  patella  and  its  muscle  and 
hgament  are  entire  he  should  not  bend  the  knee- 
joint,  as  fracture  of  the  bone  and  rupture  of  the 
ligament  may  be  exaggerated  in  their  effects  bv 
such  a  movement  He  should  examine  closely  the 
interval  between  the  tibia  and  the  femur,  to  notice 
any  difference  between  the  two  limbs,  and  of  cou  e 

ISttii-t^  ^^^^i^^^g 

By  this  examination  (I)  it  may  be  demonstrated 
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that  tlie  tihia  is  dislocated,  either  heliind  or  in  front 
oi  the  femoral  condyles,  or  laterally — -iu  the  last  case 
the  dislocation  is  incomplete — or  that  the  ]iead  of  the 
fibula  is  dislocated  forwards  or  backwards,  or  that 
the  'patella  is  dislocated  outwards,  or  on  to  its  outer 
edge.  Sometimes  the  tibia  is  found  to  be  wider  than 
the  femur,  and  projecting  on  one  side  without  a 
corresponding  depression  on  the  other  side  :  this 
shows  that  there  is  a  vertical  fracture  of  the  tibia 
with  lateral  displacement ;  the  fragment  may  possibly 
be  movable  with  crepitus. 

(2)  If  the  condyles  of  the  tibia  preserve  their 
normal  relations  with  the  condyles  of  the  femur,  and 
yet  there  is  considerable  deformity  near  the  knee, 
it  m*ist  be  due  to  fracture  with  displacement.  The 
lower  end  of  the  femur  may  be  broken  across  and 
the  lower  fragment  displaced  into  the  ham,  so  that 
the  lower  end  of  the  shaft  projects  in  front ;  with 
a  transverse  fracture  may  be  combined  a  vertical 
fissure  separating  the  two  condyles — T-sJiaped  frac- 
ture— or  one  condyle  of  the  femur  may  be  detached 
and  movable.  In  children  under  16  years  of  age  the 
lower  epiphysis  of  the  femur  may  be  separated  and 
displaced  in  front  of  the  diaphysis  ;  occasionally  it 
is  displaced  laterally. 

(3)  Examination  of  the  patella  may  show  a  trans- 
verse fracture  with  varying  amount  of  separation  of 
the  fragments,  or  a  vertical  or  oblique  or  comminuted 

CD  ' 

fracture  of  the  bone. 

(4)  Inability  to  raise  the  limb  from  the  couch 
and  a  gap  in  the  tendon  above  the  patella  or  in  the 
ligament  below  may  show  a  ruflure  of  the  quadriceps 
tendon  or  of  the  patellar  ligament. 

(5)  If  with  the  knee  fully  extended  the  tibia  can 
be  displaced  forwards  on  the  femur,  tlicrc  is  rupture 
of  the  anterior  crucial  ligament.    On  the  other  hand, 
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if  witJi  the  knee  flexed  tlie  tibia  can  be  displaced 
backwards  on  the  femur,  there  is  mature  of  the 
2Mrior  crucial  ligament.  If  both  abnormal  move- 
ments can  be  obtained,  both  crucial  ligaments  are  rup- 
tured. Increased  lateral  movement  of  the  joint  may 
be  due  to  rwpiure  of  a  lateral  ligament,  which  is  usually 
accompanied  by  tenderness  over  the  injured  ligament. 

(b)  It  alter  an  mjury  there  is  obstruction  to  full 
extension  of  the  knee,  fracture  of  the  sinne  of  the 
tibia  m^y  be  suspected,  and  can  be  confirmed  by 
an  A-ray  examination. 

thofj"",^^^  '^T"""  h^ctmes  near 

tiic  joint  as  well  as  those  into  it. 

(7)  When  the  patient  states  that  durin<^  some 
jvis^ig  movement  of  the  knee  he  experienc  d  a 
sudden  severe  pam  m  the  joint  with  a  sense  of 
some  hing  having  slipped  out^f  place,  and  of  lock 

f  pain  aiKW  '  "^"i""^""g       P^^'^  ^^-^ 

aie  pam  and  tenderness  just  between  the  inner-or 

more  rarely  tJie  outer^condyles  of  the  fennir  and 

t  bia,  and  full  passive  movement  is  j^ainful   a  tear 

o;  a  dislocalwn  of  the  semilunar  caHilage  i    to  be 

a  Kn^r     "         ^'"'^'^         happened  b  for 
and  if  the  pam  has  on  each  occasion  been  of  the  same 

It^iZtr-r  '^^'P        P^--  again  ^v^th 

ally  if  thei'c  IS  a  clear  history  of  this  swelS  ^  ^ 
appeared  at  the  time  of  tL  ace  deiT  o  7"^ 
manipulation  it  can  be  P^'S^^^^^^ 
Placement  ,s  exLra-articvL:  ^  ' 
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Injury  to  a  semilunar  cartilage  is  liable  to  be  mis- 
taken for  the  imjjaction  of  a  loose  body  in  the  joint, 
and  vice  versa.    But  attention  to  the  following  points 
will  enable  a  diagnosis  to  be  made  :   A  semilunar 
cartilage  is  always  first  disiJaced  by  a  sudden  severe 
wrench  of  the  joint,  although  subsequently  it  may 
slip  out  of  place  during  slight  twists  of  the  joint. 
The  impaction  of  a  loose  body  between  the  articular 
surfaces  is  not  dependent  upon  a  wrench  or  sudden 
twist  of  the  joint,  but  occurs  during  the  customary 
movements.    When  dislocated,  the  semilunar  car- 
tilage may  be  felt  projecting  ;  the  loose  body,  on  the 
other  hand,  cannot  be  felt  when  impacted,  but  may 
be  felt  between  the  attacks  of  pain  floating  freely 
in  the  synovial  cavity.    In  impaction  of  a  loose 
body  the  joint  is  locked  ;  in  dislocation  of  a  semi- 
lunar cartilage  the  joint  is  capable  of  passive  motion. 
The  pain  of  a  slipped  cartilage  is  always  referred  to 
the  side  of  the  joint,  and  almost  invariably  to  the 
inner  side  ;  the  pain  from  a  loose  body  may  be  felt 
in  various  situations  in  the  joint. 

(8)  If  there  is  no  displacement  or  fracture  of  any 
of  the  articular  structures,  and  the  joint  is  found 
distended  with  fluid  very  quickly  after  a  spram  or 
contusion,  it  may  be  hcBmorrhage  into  the  jomt, 
especially  if  the  patient  suffers  from  Jmmophiha. 
Hcemorrhage  into  the  joint,  except  in  ha;mophilia,  is 
nearly  always  due  to  a  fracture,  and  more  or  less 
heemorrhage  will  be  found  to  occur  in  every  case  of 
fracture  into  the  joint. 

(9)  If  after  a  fall  or  blow  upon  the  knee  the 
patient  complains  of  pain  in  the  joint,  referred  either 
to  the  L>atellar  Ugament,  or  to  the  inner  side  of  the 
joint,  or  to  the  popliteal  space,  increased  by  putting 
weight  upon  the  limb,  or  by  full  ffexion  or  extension 
of  the  joint,  aiul  the  surgeon  hnds  no  evidence  ot 
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injury  to  tlie  boues  or  to  tlie  i^riucipal  ligaments,  but 
a  moderate  synovial  effusion,  it  is  a  case  of  spram 
ivUh  traumatic  synovitis. 

(10)  If  some  weeks  or  even  months  after  a  sprain 
of  the  knee  the  patient  complains  of  weakness  of  the 
knee  and  a  sense  of  insecurity,  and  there  is  some 
excess  of  fluid  m.the  joint,  and  perhaps  soft  creakin- 
on  movement,  it  is  a  case  of  chronic  post-traumattc 
syaotntis  In  such  a  case  there  will  almost  certainly 
be  found  wasting  of  the  quadriceps  muscle  on  the 
injured  side,  especially  of  its  inner  head,  and  it  is  to 
the  OSS  of  support  to  the  joint  which  results  from  this 
wasting  that  the  continuance  of  the  synovitis  is 
cluetly  due. 

lujui-ies  of  the  Icg.-The  tibia  for  its  whole 
length,  and  the  fibula  for  some  distance,  are  sub- 
cutaneous,  and   any  deformity  of   the   shafts  is 

Tie  s^bn^'r'''^-  P'^f^^^ty  is  not  pronounced 
unless  both  bones  are  fractured.  The  surgeon  should 
nm  his  fingers  carefully  down  the  mne' surface  of 

he  tibia,  comparmg  it  with  its  fellow,  noticing  any 
un  venness  in  it,  the  seat  of  chief  pain  and  pafticu^ 
laily  f  there  is  any  marked  tenderness;  then  grasp- 
ing the  leg  above  and  below  the  m^st  t^ld^r  or 
painful  part,  he  should  attempt  to  obtain  mob  11'^ 
and  crepitus.  A  similar  exammation  of  the  fiZk 
should  be  made,  and  m  addition  it  should  be  pressed 
m  towards  the  tibia  just  below  its  head  and  «lS 
above  Its  malleolus,  to  observe  wheth"  thTs  gfve^ 

repitus,  or  causes  acute  pain  at  a  distance  SoS 
the  point  compressed,  and  whether  there  is  tl^ 
usual  spring  in  the  bone  ^^^^ 
This  examination  (1)  may  show  considerable  de 
forunty  or  ixee  mobility  m  the  length  of  the  boii  s  a^ul 
crepitus  :  hese  signs  would  indicate  fracU^ont 
n»d  fibula.    The  bones  may  be  b,il    .  o.p^,  , 
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each  other  by  direct  violence,  the  injury  being  a 
transverse,  perhaps  comminuted,  fracture.  If  broken 
by  indirect  violence  the  fibula  generally  snaps  across 
higher  up  than  the  tibia,  and  the  fracture  in  the 
tibia  is  yery  often  oblique  or  sfiral,  and  the  fissure 
may  extend  down  into  the  ankle-joint.  In  these 
cases  the  most  frequent  deformity  is  projection  for- 
wards of  the  lower  end  of  the  upper  fragment,  and 
rotation  outwards,  with  backward  displacement  of 
the  foot  and  lower  fragment. 

(2)  Mobility  and  crepitus  in  the  tibia,  with  little 
or  no  deformity,  indicate  a  fracture  of  the  tibia  only. 

(3)  A  fixed  pain  at  one  spot  in  the  fibula,  with 
localized  tenderness  at  this  spot,  a  loss  of  the  usual 
spring  of  the  bone,  witji  pain  excited  at  the  tender 
spot  when  the  two  bones  are  pressed  together  at 
some  distance  from  it,  would  show  a  facture  of 
the  shaft  of  the  fibula  only.  Pain,  tenderness,  and 
deformity  are  sometimes  found  at  the  neck  or  upper 
end  of  the  fibula,  and  signify  a  fmctitre  of  the  neck 
of  the  fibula. 

(4)  A  very  tender  line  or  ridge  in  the  shaft  of 
the  tibia  without  mobility  or  crepitus  may  indicate 
an  incomjjlete  fissured  fracture  ;  the  X-rays  would 
establish  the  diagnosis. 

(5)  If  during  some  sudden  exertion  the  patient 
experiences  a  severe  pain  in  the  calf,  or  behind  the 
ankle,  feeling  as  if  he  had  been  struck  on  the  part, 
and  loses  power  in  his  leg,  and  on  examination  the 
bones  and  joints  are  found  uninjured,  but  above  the 
heel  there  are  ecchymosis  and  swelling,  and  a  depres- 
sion is  felt  where  the  prominent  tendo  Achillis  should 
be,  the  surgeoii  will  have  no  difficulty  in  diagnosing 
n  ruflure  of  llic  tendo  Achillis  [tendo  calcaneus).  When 
with  these  symptoms  this  tendon  is  found  cn(irc,  but 
all  voluntary  attempts  to  exfeud  the  ankle  give  great 
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paiii,  while  passive  movemeut  of  tlie  ioiut  is  free  a 
rm,-e  of  the  ^lantans  tendon  rs  to  be  re  ogn 

f  liud 'lap  "^"^^      ""^^'^^^^^^  ^^'^th 

(6)  If  iu  a  patient  under  20  years  of  ago,  witli  or 
without  the  ustory  of  a  strain  or  overuse,  there  is 
a  tender  swelling  over  the  tubercle  of  the  tibia  and 
the  patient  walks  with  a  lunp,  and  the  X-ra3^  show 
projection  forwards  and  some  irregularity' of  thi 
hngual  process  of  the  epiphysis,  the  condition  i 

TT  the  foot  - 

Under  this  head  is  included  a  large  group  of  inW  s  • 
fractures  of  the  lower  ends  of  the  l^ones  of  e 

tf  \T  1  dislocations    f  the 

tt\      1  T'"^^'  ^  ^''^  tl^e  astraoa  us 

q<«.al  „„p„,ta„ce  i„       diagnoL'  of  th 'i  nMes 
ihe    examination   should    be    mnrln     ^  ^J'^^^ies. 
ca,,  a„d  should  a.,„  at  dctii„"t,  'elS 

position  of  the  various  bones   (2\  ih  J ;  T  u 
;l.c  .ve.e  of  each  to.e.  ',=3 )  t'S  p^.  r^f 
tain  tendons  which  are  very  liable  L  ri;.,  i 

whether  the  foot  is  m  line  ;4h  the7e'7.^  /  , 

to  either  side,  forwards,  or  ^1^^^'  ^^^^^^^^^ 

(6)  Notice  whether  either  malleolus  is  undnlv 
prominent  or  sunk  in,  and  whether  tie  e  tv 
depression  m  the  fibula  above  the  mal  eoU^  '"^ 

io)  Measure  the  width  of  the  ankle,  between  the 
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two  malleoli ;   any  increase  in  the  width  is  due  to 
fracture,  or  rupture  of  the  interosseous  ligament. 

{d)  Measure  the  distance  from  either  malleolus  to 
the  point  of  the  heel,  from  the  outer  malleolus  to 
the  base  of  the  fifth  metatarsal  bone,  from  the  niner 
malleolus  to  the  tubercle  of  the  scaphoid,  and  from  ■ 
each  malleolus  to  the  sole  of  the  foot. 

(e)  Feel  the  os  calcis,  the  head  of  the  astragalus 
(talus)  in  front  of  the  tibia  with  the  scaphoid _  bone 
in  front  of  it  and  concealing  its  rounded  articular 
end,  the  cuboid  on  the  outer  side,  the  cuneiform 
bones  in  front  of  the  scaphoid,  and  the  bases  of  the 
metatarsal  bones. 

2.  Having  determined  the  relative  positions  of 
the  bones,  test  each  bone  for  mohility  and  crepitus. 

(a)  GrasD  the  ankle  and  try  to  move  it  antero- 
posteriorly  and  laterally  upon  the  leg,  then  seize 
each  malleolus  and  try  to  move  it. 

(6)  Feel  the  outline  of  the  os  calcis,  and  notice 
whether  any  part  of  it  can  be  moved,  and  if  the 
attempt  to  do  so  causes  crepitus.  _  _ 

(c)  Move  the  ankle  and  transverse  tarsal  joints, 
and  notice  any  crepitus,  also  notice  the  range  of 
movement  in  these  joints. 

{d)  Test  the  rigidity  of  the  metatarsus,  and  oi 
the  phalanges,  and  notice  crepitus.  _ 

3  Feel  the  tension  and  notice  the  prominence  of 
the  Achilles  tendon,  and  see  whether  a  tendon  has 
slipped  forwards  over  either  malleolus. 

As  previously  mentioned,  the  presence  of  dis- 
coloured blebs  in  a  swollen  part  is  usually  evidence 
of  fracture  of  a  subjacent  bone.  _ 

By  this  examination  the  following  injuries  can  be 

recognized  : —  n  j       xi  i. 

1.  If  the  whole  foot  is  displaced  outwards  so  tJiat 
the  inner  malleolus  is  prominent  and  there  is  a 
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depression  on  the  outer  side  of  the  leg  above  the 
malleolus,  and  the  foot  is  everted,  it  is  Pott's  fracture, 
i.e.  a  partial  dislocation  of  the  ankle  outwards  with 
a  fracture  of  the  fibida  3  in.  or  less  from  the  external 
malleolus.  Very  often  the  foot  is  also  displaced 
backwards,  causmg  the  heel  to  be  miduly  prominent. 

2.  If  the  whole  foot  is  displaced  outwards,  the 
width  of  the  malleoli  greatly  increased,  and  the 
distance  from  the  malleoli  to  the  sole  shortened  it 
IS  Du^mytrens  fracture,  i.e.  a  Pott's  fracture  jdIus 
rupture  of  the  inferior  interosseous  ligament. 

3.  If  the  foot  is  displaced  outwards  with  the  outer 
malleolus  sunk  m  a  deep  hoUow,  and  the  head  of 
the  astragalus  projects  in  front  of  the  inner  malleolus 
It  IS  a  subastragaloid  dislocation  outwards. 

4.  If  the  foot  is  displaced  inwards,  the  inner 
maJ ieolus  bemg  smik  in  a  hollow,  and  the  rounded 
Head  of  the  astragalus  projects  in  front  of  the  outer 
malieo  us  it  is  a  subastragaloid  dislocation  imvards. 
Ihe  whole  foot  may  be  displaced  inwards  in  some 
fractures  of  the  lower  end  of  the  tibia  and  fibula 

5.  If  the  prominence  of  the  heel  is  increased  and 
the  distance  between  the  malleoli  and  scaphoid  and 
hlth  metatarsal  bone  lessened,  the  foot  is  displaced 
backwards:  this  may  be  due  to  Pott's  fracture,  to 
a  dislocation  of  the  ankle,  or  to  a  subastragaloid 
dislocation  of  the  foot.    To  determine  the  tatter 
point,  feel  for  the  astragalus;  if  this  is  mider  the 
arch  of  the  tibia  so  that  its  convex  head  is  prominent 
on  the  top  of  the  scaphoid,  and  its  large  saddle  sur- 
face cannot  be  felt,  the  d^slocat^on  is  subastragaloid- 
while  1  there  IS  no  bony  prominence  in  front  of  the 
tibia.  It  IS  a  dislocation  bachvards  at  the  ankle-joint  • 
the  saddle-shaped  surface  of  the  astragalus  wil  on  ; 
be  indistinctly  felt  between  the  back  of  the  tib  a 
and  the  teudo  Achillis  (tcndo  calcaneus) 
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6.  If  tlic  prominence  of  the  heel  is  lessened  and 
the  distance  between  the  malleoli  and  scaphoid  and 
fifth  metatarsal  bones  is  increased,  there  is  a  dis- 
location forwards.  If  the  saddle-shaped  surface  of 
the  astragalus  is  felt  in  front  of  the  tibia,  it  is  a 
dislocat  ion  forwards  of  the  ankle  ;  while  if  this  cannot 
be  felt,  but  the  rounded  head  of  the  astragalus  pro- 
jects a  short  distance  in  front  of  the  tibia,  it  is  a 
svbastragaloid  dislocation  of  the  foot  foncards. 

7.  The  foot  being  in  line  with  the  leg,  the  heel 
may  be  displaced  outwards  from  dislocation  of  the 
OS  calcis — a  very  rare  accident. 

8.  If  there  is  no  gross  deformity  of  the  foot  but 
the  heel  is  painful  and  swollen,  and  the  patient  is 
unable  to  bear  weight  on  the  foot,  and  no  crepitus 
or  pain  is  elicited  on  passive  movement  Tif  the  ankle, 
there  is  probably  a  fracture  of  the  os  culis. 

9.  If  the  malleoli  are  approximated  to  the  sole, 
but  not  widened,  and  the  foot  is  not  displaced  for- 
wards or  backwards,  there  must  be  a  dislocation  of 
the  astragcdus  (talus)  ;  the  bone  may  be  found  in 
front  of  or  behind  the  tibia — in  front  its  outline  is 
easily  recognized.  But  if  the  malleoli  are  greatly 
widened  and  the  heel  raised,  and  the  foot  is,  as 
it  were,  buried  between  the  malleoli,  there  is  dis- 
location of  the  foot  ujnvards  between  the  hones  of 
the  leg. 

10.  If  the  front  half  of  the  foot  is  displaced  and 
the  front  of  the  os  calcis  projects  on  the  outer  side 
and  the  scaphoid  projects  much  beyond  the  astrag- 
alus and  malleolus  on  the  inner  side,  it  is  because 
there  is  dislocalion  inwards  at  the  viid-iarsal  joint. 
If  the  lateral  projection  is  farther  forwards,  it  is  due 
to  dislocation  of  the  metatarsus  ;  the  displacement 
of  the  metatarsus  may  be  to  cither  side,  or  on  to 
the  dorsum  of  the  tarsus  or  into  the  sole. 
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11.  A  single  tarsal  bone  may  be  felt  dislocated 
on  to  the  dorsum  of  the  foot;  the  position  ajid 
outlme  of  the  projection  determine  the  diagnosis 

12.  la  the  toes  a  dislocated  plialanx  °mav  be 
recognized. 

13  When  the  foot  is  grasped  at  the  ankle  and 
moved  laterally  or  antero-posteriorly,  there  may  be 
yielding  of  the  tibia  and  fibula  and  crepitus,  show- 
mg/radure  of  the  bones  close  above  the  anJde  ;  in  some 
cases  the  foot  sHdes  up  and  back  owing  to  there 
being  an  ob  ique /rac^wre  of  the  bach  of  the  tibia.  In 
young  people  imder  18,  if  the  crepitus  is  soft  it 
would  indicate  sefaralion  of  the  lower  epirphyses  of  the 
ttbia  and  fibula.  •' 

14.  Eitier  maUeolus  may  be  found  movable 
owing  to  fracture  ox  there  may  be  a  separation  of 
the  ef  ifhysis  of  the  fibula. 

15.  The  tuber  calcis  may  be  movable  either  from 
fracture  or  diastasis. 

nf  ■^ig'i  of  displacement  or  mobility 

tl  ere  ^  .  1  ''''  ^^'^^  ^°^"^g  the  ankle 

there  is  deep  crepitus,  and  any  attempt  to  stand 
causes  severe  pam,  the  symptoms  are  probably  due 
to  fracture  of  the  astragalus  (tcihis). 

17.  Mobility  in  the  tnetatarsus  or  in  a  vhalanx 
with  crepitus  will  indicate /.ac^.,-.  of  these  bones 

1«.  11  there  is  no  displacement  of  any  bone  nor 
crepitus,  but  the  patient  complams  of  pain  m  front 
of  either  of  the  ma  leoli,  and  an  elongated  nlTis 
felt  there,  it  is  a  displaced  tendon  ;  the  tibialis  posticus 
may  slip  over  the  internal  malleolus,  and  the  p^e'oneu 
longus  over  tl,o  outer  malleolus.  P^^roneus 


CHAPTER  XVII 


DIAGNOSIS  OF  SWELLINGS  AND 
TUMOURS 

The  facts  upon  which  the  diagnosis  of  the  nature  of 
a  swelling  or  tumour  rests  vary  in  different  cases, 
but  they  may  be  all  grouped  under  six  heads.  These 
groups  of  symptoms  will  be  considered  seriatim  in 
this  chapter.  If  students  are  methodical  in  their 
examination  of  tumours  and  avoid  the  evil  practice 
of  jumping  to  conclusions  from  some  one  fact  or 
symptom,  and  especially  if  they  keep  clearly  in  their 
minds  the  two  or  three  leading  considerations  upon 
which  diagnosis  should  rest,  they  will  find  that  they 
can  solve  by  clinical  examination  alone  most  of  the 
problems  that  arise  in  connexion  with  the  diagnosis 
of  tumours.  The  method  recommended  is  as  follows  : 
(1)  Determine  in  what  structure  or  part  the  tumour 
is  situated  ;  (2)  notice  the  physical  characters  of  the 
tumour ;  (3)  investigate  the  life-history  of  the 
tumour  ;  (4)  study  the  effects  of  the  tumour  upon 
surrounding  tissues  ;  (5)  after  this  consider  what 
light  the  condition  of  the  patient  throws  upon  the 
case  ;  (6)  in  some  cases  it  is  necessary  to  submit 
portions  of  the  tumour  to  chemical,  microscopical,  or- 
bacteriological  examination. 

I.  The  Structure  or  Part  in  which  a  Tumour 

HAS  ARISEN 

1.  The  structure  with  which  a  tumour  is  con- 
nected is  to  be  determined  by  noticing  first  of  all  its 
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exact  posilion  and  shape.  These  may  correspond 
to  certain  structures  or  organs,  as  for  example 
vlvS    I  "f  bursal  swellings,  psoas  abscess, 

urn^'  K  ""'Y   '''T'^  extravasated 

uinie    bronchocele,   enlarged  glands,  epididymitis 

misplaced  testicle,  movable  kidney  etc 

2.  Next  try  to  demonstrate  its  adhesion  to  one 

mtrZ  r  P^'***''  by  its  mobility 

a  Irt  ^T^"^''^  ^"^^  ^ts  immobility 

and  o  .1  ^r'  f  ^  '^^"^  S^^^*  importance 
S^uefo  H.tP^Mr-  ^'""'^y  ^"  tlie'normal 
moyem<^.t  f  ^^^'^^i^  of 

each  otW      l""^'"''        ^''^'^^^  ^^''^^l-^^  ^o^e  over 
eacJi  other  and  over  bones;   the  skin  is  movable 
over  muscles,  deep  fascia,  and  bone.    The  exceptLns 
are  m  the  case  of  the  structures  forminrtncalp 
the  mucous  covermg  of  the  hard  palate  the  S  ' 

tt  lT  \\  '""V^^'        '^^-^  °f  tiJ^  pa  m  and'sde' 
the  sheaths  of  muscles,  and  the  neriostonm  fl 

are  not  movable  over  the  subjterp  S"' 

to  IZ""'^'^''^        ^^^^^^^^g  ^P«^  ^  part  may  be  due 
to  organic  connexion  with  it,  as  in  the  case  of 
exostosis  or  of  the  inflammatory  enla„  of  any 
down  o/  Sn  !]  r-rr^^  being  so  bound 

ment  and  .1     I  ^""^       independent  move- 

trations  of  this  difference  C  .. 
hydrocele  and  tumour  of  the  f  .  .  "  •  '"'^ 
and  growths  of ^he  colon    n  "^P"'^*^^ 
myoma;   other  etm  S'^rp^TostL"',^'"^^ 
tumours,  and  all  turners  rdefmSL^^iilT^^ 
a.sci.e.    Darmg  the  examination,  whei^L  'IIT^ 
hollow  viscera  should  be  emptied  and  «7l  ^       i  ' 
and  fasciae  should  be  relaxed  """''^'^ 
Tbe   adhesion   may   be   pnnucr,,    the  tumour 
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actually  springing  from  the  tissue,  as  in  the  case 
of  aneurysm,  sebaceous  cyst,  gumma,  exostosis ; 
or  it  may  be  secondary,  occasioned  only  by  the 
growth  of  the  tumour,  as  in  abscesses  gradually 
reaching  the  surface,  a  mammary  carcinoma  involv- 
ing the  skin,  and  malignant  tumours  of  ail  kinds, 
which,  by  their  infiltrating  mode  of  growth,  become 
adherent  to  surrounding  tissues  as  they  enlarge. 
The  adhesion  or  connexion  of  a  swelling  \yith  more 
than  one  tissue  is  an  especial  feature  of  inflamma- 
tory and  malignant  tumours. 

Adhesion  to  the  skin  is  sometimes  obvious  at  a 
glance,  as  in  the  case  of  cutaneous  warts.  In  the 
case  of  deeper  swellings  it  is  to  be  tested  by  at- 
tempting to  glide  the  skin  over  the  swelling,  while 
it  is  held  fixed,  and  by  pinching  the  skin  up  m  a 
fold  over  every  part  of  the  surface.  Or  the  tumour 
may  be  moved,  and  any  dimpling  or  dragging  upon 
the  skin  so  caused  be  taken  note  of.  It  must  be 
borne  in  mind  that  by  mere  tension  a  tumour  of 
large  size  considerably  lessens  the  natural  mobiUty 
of  the  skin  over  it. 

Connexion  with  the  subcutaneous  tissue  is  shown 
by  the  mobility  of  the  tumour  under  the  skin  and 
over  the  muscles  or  other  deeper  tissues.  The  best 
example  of  such  a  tumour  is  the  common  fatty 
tumour.  As  the  skin  is  normally  connected  with  the 
subcutaneous  fat  by  fine  fibrous  processes  continu- 
ous with  the  dissepiments  of  the  fat,  such  tumours 
show  a  slight  dimpling  of  the  skin  over  them  when 
it  is  pinched  up.  . 

Adhesion  to  the  deep  fascia  of  a  part  is  shown 
by  limited  mobiUty  of  the  tumour  which  is  lost 
when  the  fascia  is  rendered  tense.  There  is  great 
difficulty  in  demonstrating  this  adhesion— first,  be- 
cause in  some  places  the  fascia  is  so  united  to  tJie 
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to  if  Tf  X.™^^*^  as  well  as  one  attached 
without  at  thp    "  'T'''^^'       ^'^^  f--a 

'''''  ^'^  detected  by  studying  the 

effect  of  contraction  and  relaxatinn  nf  7l  i  , 
upon  the  tumour.    When  re W     L  f  ' 
mobile  as  the  nn^scle^Zt^^^^ 

Z  ZZ.7r':  ^  ''''^"-'^  conLct^th  tuSoi; 

pos  t  on  1  ''i'  "'^^  ^^^"^^  '^^S^'^y  altered  in 
fixed   when  '  'T'^''  hene.tha  muscle  is 

-tl.e  length  of  tie  mS  a!  aTL^^^ 

the  tumTuT  whn;""'  -  diagnosed  by  noticing  that 

bone  Z]  A.         ^^''^^^^  'muscle,  and 

uune,  and  transversely  to  the  linp  r^f  \\  „  i 

not  movable  in  the  Ime  of  f  1.;  ,      i     t  ^ 

tumours  adherent  !T  ^^^^  ^^ses 

nerves/nusdeTand  "''^^ 
,  muscles,  and  other  structures 

than  that  of  aneur  sm  '^V'''''''  ^''^''^ 

mobJ.ty  of  a  tumour  that  is  realiy  fi„/''''"T' 
e,a.,.icit,.  0,  b";l/"obr; 
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structures  over  it,  as,  for  example,  iu  tlie  case  of 
an  exostosis  of  tlie  femur  with  a  large  movable 
bursa  developed  upon  it. 

The  adhesion  of  a  tumour  to  a  gland,  e.g._  the 
thyroid  or  the  breast,  is  determined  by  noticmg 
whether  the  tumour  always  moves  with  the  gland. 
{See  Chap.  XXXIV.) 

The  range  of  mohiliUj  of  a  swelhng  or  lump  may 
determine  its  position  ;  as,  for  instance,  a  loose 
body  iu  a  joint,  in  a  bursa,  or  in  the  tunica 
vaginalis,  tumours  of  the  omentum  or  mesentery, 
and  some  renal,  ovarian,  and  uterine  tumours. 

Mobility  during  certain  acts  may  determme  the 
connexion  of  a  tumou-r  with  a  tissue  or  organ  which 
only  moves  then  ;  good  illustrations  of  this  are  the 
rise  and  fall  of  a  goitre  during  deglutition,  and  the 
descent  of  a  liver  tumour  during  inspiration. 

In  addition  to  these  common  signs  by  which  the 
part  affected  can  be  recognized,  there  are  in  some 
cases  certain  special  signs  which  are  of  great  value 
in  diagnosis.  Thus  the  efiect  of  emptying  a  visciis 
will  sometimes  at  once  determine  the  seat  or  nature 
of  a  tumour,  as  when  an  abdominal  tumour  dis- 
appears on  a  catheter  being  passed,  or  when  free 
purgation  has  eliminated  large  masses  of  ffeces 
Periodic  enlargement  of  a  swelling  during  functional 
activity  of  an  organ  may  reveal  the  nature  of  a 
tumour,  as  in  the  case  of  a  hernia  of  an  ovary, 
or  the  distension  of  a  salivary  glaiid  behind  a 
calculus  in  its  duct.  The  increased  tension  oi  a 
popliteal  bursa  in  extension  of  the  knee-joint  shows 
that  the  tumour  communicates  with  the  joint. 

The  hardening  of  a  .welling  under  the  hand  sliows 
that  it  is  muscular,  and  this  sign  may  help  m  tJie 
recognition  o[  a  gastric  or  uterine  tumour,  or  oi  an 
intussusception. 
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II.  Physical  Characters  of  Tumours 
First  determine  whether  the  tumour  is  solid, 
liqmd,  or  gaseous,  or  a  combination  of  two  or  all  of 
these,  for  a  tumour  may  be  either  uniform  or  varied 
in  its  nature. 

Gas  may  be  present  in  a  tumour,  (a)  being 
contamed  m  one  of  the  gas-containing  viscera,  as  in 
pneumatocele  or  hernia  ;  or  (b)  having  escaped  from 
one  of  these  viscera,  as  in  cutaneous  emphysema  ■ 
or  (c)  havmg  arisen  from  decomposition,  as  in  some 
cases  of  abscess  and  of  gangrene.    In  gangrene  the 
bubbles  of  gas  may  be  seen  in  the  superficial  bulte 
and  veins.    When  the  gas  is  contained  in  the  con- 
nective-tissue spaces,  it  gives  a  fine  dnj  cracldinq 
sensation  to  the  fingers,  and  the  swelling  yields 
when  compressed.     When  the  gas  is  mixed  with 
liqmd,  Its  mampulation  gives  a  gurgling  sound,  as 
is  often  perceived  in  the  reduction  of  a  hernia.  But 
the  most  important  physical  sign  of  the  presence 
01  gas  is  a  tympamhc  percussion  note  ;  this  is  onlv 
obtained  when  the  gas  is  present  in  considerable 
proportion,  as  m  pneumatocele,  subcutaneous  em- 
physema, tympanites,  and  enterocele 

_  The  presence  fluid  m  a  tumour  is  deter- 
mmed  by  one  of  three  signs  :  1,  fluctuation  ;  2  fluc- 
tuation wave  ;  .3,  pitting  on  pressure 

1.  Fluctuation  is  the  name  given  to  the  sensation 
caused  by  the  displacement  of  fluid  within  a  swell- 
ing. To  observe  fluctuation,  place  the  balls  of  the 
fingers  of  one  hand  on  one  side  of  the  swelling,  and 
then  with  the  fingers  of  the  other  hand  gentl/ press 
into  the  tumour ;  if  the  tumour  is  felt  to  rise  rde' 
the  fingers  o  the  first  hand,  it  is  due  to  the  d  spTac 
ment  of  fluid,  and  this  sensation  is  ilucluation  'K, 
precautions  to  observe  in  reference  to  this  sign  ue 
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these  :  (a)  Always  use  tioo  hands  ;  the  manipulatiou 
should  never  be  conducted  with  the  fingers  of  one 
hand  only,    (b)  Be  careful  to  fix  the  tumour  with 
one  hand,  so  that  the  pressure  of  the  other  does 
not  move  it  en  masse,  but,  if  liquid,  merely  displaces 
a  part  of  its  contents ;    the  unpractised  observer 
may  easily  mistake  mobility  of  a  tumour  for  fluc- 
tuation,   (c)  One  hand  only  should  be  used  to  com- 
press  the  tumour,  the  other  being  immovable  on  the 
swelling  ;  if  both  the  hands  are  moved,  an  error  is 
very  easily  made.    There  is,  of  course,  no  objection 
to  alternating  the  hands,  but  there  is  no  advantage 
in  so  doing,    (d)  Fluctuation  should  be  obtained 
in  at  least  tivo  different  directions  across  a  swelling. 
In    collections   of   fluid    the   displacement  occurs 
equally  in  all  directions  ;  in  some  solid  tumoiu's  a 
sense  of  fluctuation  may  be  obtained  in  one  direc- 
tion only,  but  not  in  more  than  one,  as  across  muscle, 
for  example ;    in  narrow  elongated  collections  of 
fluid,  as  in  teno-synovitis,  it  may  be  difficult  or  even 
impossible  to  obtain  this  sign  across  the  swelling, 
owing  to  its  narrowness,    (e)  Care  must  be  taken 
■  not  to  mistake  mere  elasticity  or  comfressihility  for 
a  sense  of  fluctuation ;    this  is  best  avoided  by 
noticing  that  the  sign  is  detected  by  the  stationary 
hand,  not  by  the  compressing  hand.    It  is  not  the 
fact  that  the  tumour  yields  to  pressure,  but  that 
its  contents  are  displaced  and  that  the  size  and 
tension  of  the  rest  of  the  tumour  are  increased, 
that  constitutes  fluctuation.     It   requires  practice 
and  skill  to  detect  fluid  in  small  quantity  or  at  a 
considerable  depth ;    where  doubt   is  entertained, 
it   can   be  removed  by  puncturing    the  swelling 
with  a  sterilized   exploring   syringe    of  safficient 
calibre. 

It  may  be  well  to  enumerate  the  errors  that 
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may  be  made  in  connexion  with  this  very  important 

The  surgeon  may  fail  to  obtain  the  sense  of 
fluctuation  in  fluid  swellings  because  of— 

(a)  The  great  depth  of  the  fluid. 

(b)  The  small  size  of  the  swelling  rendering  the 

manipulation  very  difiicult. 

(c)  The  extreme  tension  of  the  fluid. 

(d)  The  extreme  lack  of  tension  of  the  fluid 
He  may  wrongly  suppose  that  he  obtains  the 

sense  of  fluctuation  in  non-fluid  swellings  if— 

(a)  The  tumour  is  very  elastic. 

(b)  The  tumour  is  very  soft. 

(c)  The  tumour  is  very  movable 

Chap°XIX  fl^^<^<^^^ti^g  swellings,  see 

solid^bodii!"'?]        *r°"  numerous  small 

solid  bodies,  the  displacement  of  these  may  give  rise 
0  a  very  characteristic  thrill.    This  sign  Tables 

odi::'^raToinf  "V'^  P^^'^^^^^       ''Lion  seed 
Doaies    m  a  joint,  a  bursa,  or  a  ganglion     In  somp 

cases  of  Hydatid  tumour,  if  the  leftliand  is  pS 

on  the  swelbng  and  percussed  with  the  right  a  W 

A^^^tis^tt^vr?"^^''  ^^"^^  Vis^ 

jremuus  ,   it  is  attributed  to  vibrations  set  nr. 
the  impact  of  the  daughter  cysts  in  the  motheTsaJ 
On  listening  over  a  hydatid  tumour  when  thus  ner 
cussed  a  musical  sound  may  sometimes  be  heard 
1-1  2.  A  fluctuation  wave  is  obtained  in  cases  of  1 
colleclzons  of  fluid,  with  more  or  less  ZnZ  f 
unilocular  ovarian  cyst  aiS  i^a    t  f  T  t 
P  acmg  the  palm  of  ^ne  hand  sm^ot^  over  one  sidi 
of  the  swelhng  and  then  sharply  tannin  J  f  ] 
site  side  of  it  with  a  finger  oV  WeT  of  t^'  ""T' 
liand;  a  distinct  wave  is  felt  aTft  -  ^ 
t'^epalm.    This  sign  sho^Jt  ^l^l^^.^^ 
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than  one  diameter  of  the  tumour,  and  care  should 
be  taken  not  to  mistake  a  mere  impulse  or  wave 
conveyed  along  the  covering  of  the  tumour  for  a 
wave  transmitted  through  it :  the  former  is  never 
such  a  sharp,  abrupt  impulse  as  the  true  fluctuation 
wave ;  this  source  of  error  may  be  ehminated  by  gently 
pressi'no-  upon  the  coverhigs  somewhere  between  the 
two  hands.  In  the  case  of  the  belly  this  is  usually 
done  by  getting  an  assistant  to  place  the  edge  of 
his  hand  on  the  abdominal  wall  between  the  hands 
of  the  surgeon,  and  by  that  means  to  interrupt  any 
wave  passing  that  way. 

3.  Pitting  on  pressure.— If  on  pressing  a  finger 
into  a  swelling  it  yields,  and  a  pit  is  left  which  is 
gradually  filled  up  when  the  pressure  is  removed, 
the  phenomenon  is  known  as  "  pitting  on  pressure 
This  is  due  to  liquid  or  gas  infiltrating  the 
cellular  tissue  ;  the  condition  of  fluid  infiltration  ol 
cellular  tissue  is  known  as  ceclema.  It  may  also  be 
recognized,  but  not  so  surely,  by  a  lessening  or  total 
obliteration  of  the  natural  wrinkles  of  a  part. 

Gaseous  infiltration  is  easily  distingmshed  from 
oedema  (1)  by  a  tympanitic  percussion  note,  (2)  by 
a  fine  crackling  sensation  when  compressed,  and 
(3)  by  the  rapidity  with  which  the  "pit"  is  filled  up. 
(Edematous  cellular  tissue  is  always  dull  on  per- 
cussion; the  displacement  of  the  fluid  by  pressure 
is  unaccompanied  by  thrill  or  crackle.^  By  noticing 
the  ease  and  rapidity  with  which  a  pit  can  be 
made  and  is  then  obliterated,  an  estimate  of  the 
tension  of  the  extravasated  fluid  can  be  arrived  at. 

CEdema  is  caused  by   (a)  acute  mflammation, 
(b)  venous  obstruction,  (c)  the  efl'cct  of  gravity, 
U)    uriuarv    infiltration.    If    ii{flau,ma/ori/,  _  it  is 
localized  and  accompanied   by  tlic  usual  signs  of 
nnaiuination,  i.e.  pain,  tenderness,  licat,  and  fever, 
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and  usually  by  redness  ;  much  surrounding  oedema 
.  sometimes  a  useful  indication  that  the  inflammation 
iias  run  on  to  suppuration.  When  due  to  venous 
obsMon  It  corresponds  in  area  with  that  oi  Z 
tissues  drainmg  into  the  aifected  veins.  When  the 
effect  of  gravity  upon  a  disordered  circulatory  con 
t  ol  as  wlien  it  occurs  in  an  injured  leg  on  the  mtient 
fi  s  getting  ui.  It  will  disappear  spontaneousl}  if 

ch^^tjT!^  .1  '""T^  '"fi^^^-'^i^on  sufficiently 
cHaracterize  that  form  of  oedema.    The  limits  and 

S-lr'^r  careful^  Le"^ 

Swellings  which  are  didl  on  percussion 

rmTc  Vprel^TZr^      "  ''''  ^^^^^ 
tinguish  them^  IZ  S  TulLT^  lipl^ 
myxoma  are  examples  of  this.    Or  thev  mav  be  nf 
any  consistence  firmer  than  this  \m  tIS.7- 
pressible  hardness  of  bone     0  '  t h e  ^^'l 

of  the  absolutely  hard  unv^eldinl  .     r  ^"'^  '^P^^  ' 
osteoma,  calcified  tuluTsuchl.    n'l^rr  ^"^^ 
swellings  due  to  calcT  In  etm rnrn^l, 
ence  of  a  solid  tiimnnr  n       ^f.^i^^mg  the  consist- 
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but  less  dry  and  of  a  lower  pitch,  is  produced  by 
the  like  yielding  of  a  thin  plate  of  cartilage.  This 
sign  is  a  useful  indication  of  the  expansion  of  bone 
by  a  tumour  growing  in  its  interior  ;  when  it  affects 
the  articular  end  of  a  bone  and  expands  the  articular 
cartilage,  the  softer  sensation  may  be  felt.  A  very 
similar  sensation  may  be  felt  in  cases  of  subperiosteal 
cephalhfematoma  and  of  dental  cyst,  where  the 
pericranium  or  the  periosteum  bends  like  stiff  parch- 
ment mider  the  finger.  The  grating  of  calculi  over 
each  other  is  sometimes  felt  m  exammmg  cases  of 
biliary  and  prostatic  calculi.  _ 

Swellings  may  vary  iu  consistence  m  different 
parts  or  at  different  times,  and  a  knowledge  of  this 
fact  may  aid  in  the  diagnosis.    The  association  of 
firmer  and  softer  solid  material  in  one  swelUng  indi- 
cates sometimes  that  a  soft  tumour  growing  withm 
a  hard  substance  has  at  one  or  more  places  burst 
through  the  enveloping  tissue  ;  this  may  be  observed 
in  the  growth  of  central  sarcoma  of  bone.    At  other 
times  it  shows  that  the  soft  tissue  has  undergone 
some  indurating  change,  as  wheu  a  sarcoma  chon- 
drifies  or  ossifies  ;  while  in  other  swellings  it  mdicates 
that  the  tumour  is  composed  of  qmte  different  con- 
stituents, as  intestine  and  omentum  m  a  single 
hernial  sac.    Still  more  common  is  the  association 
of  solid  and  fluid  parts  iu  one  swellmg,  and  this  may 
arise  in  at  least  three  ways.    Where,  with  signs  of 
inflammation,  part  of  a  solid  swelling  becomes  fluc- 
tuating, suppuration  may  be  recognized.    ^\here,  on 
the  other  hand,  such  a  change  takes  place  withoiit. 
any  indication  of  inflammation,  a  degenerative  sott- 
ening  of  the  tumour,  or  a  growth  of  a  cyst  or  cysts, 
is  the  cause;    and  the  disthiction  between  these 
may  be  difficult,  but  the  more  tense  and  the  more 
alobular  the  collection  of  fluid  tlie  more  likely  is 
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it  to  be  a  cyst,  and  not  a  collection  of  soft  detritus 
The  association  of  cystic  and  solid  matter  in  . 
tumour  13  characteristic  of  cystic  hygroma  cystic 
arcocele,  and  many  other  tumoura.^Vamtion  t 
their  consistence,  while  a  frequent  feature  of  mali? 
nant  tumours,  especially  sarcomata,  is  rarely  sel  m 
benign  growths.    Secondary  epitheliomatous^iwtis 

The  for    '  '^"^^"'^^"^g  swellings  ' 

I  he  form  of  a  tumour  must  be  carefulfv  oh 

ne'dSg:^r  veryS:^;;^- 

unifort  'ymV7       ^  r^'^'^  "-^-^t-  the 

pressureoTl    frowth  or^  ''*'^'/"""^ 

all  tissues  enuallv  i,7r      i.  implication  of 

we  find  thl    /sts  of  a^l      gJ-^-g  tumour.  Thus 

globular  oiftlinT't  also  do^t/T'^  \'  ^^'^""^  ' 

and  diseased  joints  when  the  fib?      '?  ^^^^^T-sms 

softened  and  ^are  nrionge/atJe  '"'^^ 

normal  outline  of  the  part  while  snff 

carcinoma  frequently  as.n.l      i  ,  ?  sarcoma  and 

globular  formTdeLioti^   '  ?  '^"P^-  ^he 

guishes  these 

and  hemispherical  abscesses  ^ 

A  tumour  may  be  lobulated    and  ihi. 

characteristic.    Thus  the  fin^  I  i  T?  ^  '^^^  be 

the  distension  of  tl  acin/ ^  '^""^^^  by 
congestion  are  qui  e  characte  i.?'  TT''  "^^^^ 
tension.    The  flltfeLd  ovo  ^^^^^^^^^ 

b.  its  -^uia?r\-^z:^^^^^^ 
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lobulation  of  tumoui-s  may  be  due  to  yielding  of 
the  siirrounding  tissue  in  certain  directions  only,  as 
in  some  ganglia  ;  to  cystic  formation,  as  m  cystic 
disease  of  the  mamma  and  testicle  ;  to  an  inherent 
mode  of  growth  of  the  tumour,  as  m  enchondroma ; 
or  to  multiplicity  of  the  tumours,  as  in  uterine 
fibroids.  Lobulation  may  also  be  explained  by  the  ana- 
tomical relation  of  the  swelling,  as  in  psoas  abscess. 

The  retraction  of  a  tumour  is  an  important  char- 
acter, indicating  a  contraction  of  the  tissue;  it  is 
a  special  feature  of  scirrhous  carcinoma. 

Other  characteristic  forms  are  the  luarty  or  villous, 
the  fedimculated  or  polypoid. 

Ti-ausluccney  of  a  swelling  shows  that  it  con- 
sists of  a  collection  of  transparent  fluid,  serous  or 
synovial  ;  and  it  is,  therefore,  a  diagnostic  sign  oi 
.n-eat  importance.    To  test  for  translucency,  the 
tumour  should  be  grasped  so  that  it  is  made  tense 
and  the  skin  stretched  tightly  over  it ;  a  good  hght 
is  then  to  be  held  close  to  it  on  one  side  while  the 
observer's  eye  is  on  the  opposite  side,  the  rays  ot 
lioht  which  pass  over  the  surface  of  the  sweilmg 
behig  shut  ofi  by  the  hand  or  some  smtable  screen ; 
if  it  is  translucent,  the  light  is  seen  through  the 
swelling  more  or  less  intensely.    Some  prefer  to  look 
through  a  stethoscope,  a  roll  of  paper,  or  some  similar 
tube.    Translucency  may  be  missed  by  carelessness 
in  carrying  out  this  manoeuvre thus,   a  scrotal 
swelling  may  be  so  held  that  the  patient  s  penis 
or  the  sound  testicle,  or  the  surgeon's  hand  co^es 
between  it  and  the  light,  the  rays  of  l^gl^^  being 
thus  interrupted ;   or  one  part  only  of  a  sweilmg 
which  is  partly  solid  and  partly  fluid,  such  as  a 
hydrosarcocele,  may  be  exammed.    On  the  other 
hand,  it  may  be  wrongly  detected  if  the  observer 
is  not  careful  to  shut  off  from  his  eye  all  the  rays 
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of  light  except  those  passing  into  the  swelling; 
thus,  if  a  stethoscope  or  other  tube  is  used  and 
the  end  is  not  placed  quite  firmly  and  uniformly  on 
the  swelling,  light  passing  into  the  tube  under  its 
tilted  end  may  be  mistaken  for  that  passing  through 
the  swelling.    Tumours  usually  translucent  may  he 
opaque  through  great  thickening  of  the  covering 
as  m  some  cases  of  old  hydrocele ;  or  through  a 
change  m  the  fluid,  as  when  hsBmorrhage  occurs 
into  a  hydrocele,  or  a  serous  cyst  becomes  inflamed 
and  suppurates.    When  testing  for  translucency  it 
IS  always  well  to  examine  the  whole  swelling,  both 
because  a  translucent  part  may  otherwise  be  over- 
looked, and  also  to  localize  exactly  any  opaque 
portions    In  this  way  the  position  and  approximate 
size  of  the  testicle  m  a  hydrocele,  or  the  presence 
and  position  of  the  spinal  cord  or  nerves  in  a  spina 
bifida,  may  be  determined.   Although  translucency  is 
positive  evidence  of  the  presence  of  a  clear  fluid  in 
the  sweUmg   serous  or  synovial,  the  surgeon  must 
member  tha   opacity  is  not  by  itself  evidence  of 
the  absence  of  such  fluid. 

a.  f?L"''''"?^'       ^  ^^'^^^^^  "^^y  be  so  thinned 
as  to  become  transparent  and  allow  the  colour  and 
appearance  of  the  swelling  to  be  seen  through  them 
as  e.g.  a  pomtmg  abscess,  a  spina  bifida  with  a  veT; 
thm  sac,  a  na^vus,  a  sebaceous  cyst,  dilated  veins 
a  melanoma,  or  a  chloroma.  ' 

Opacity  of  a  tumour  to  X-rays.-A  good 
deal  may  be  learnt  about   the   nature  and^tje 
position  of  a  tumour  by   a  cirpfil  . 
with   X  r;,va     A  {  •  ■  examination 

..nifonn  u„les,,  ifs  wall  i,  caKd^o^o  fiStAi 
opaque  dissepiments  wliicli  aWo  a  rlirl,™  .1  i 
Abscesses  are  more  „pa,ue  than'^l  b\^t"tte*;:i 
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give  a  uniform  shadow.  Solid  tumours  usually  give 
a  faintly  striated  shadow.  Bony  tumours  give  a 
deeper  shadow,  and  the  arrangement  of  the  bone 
lamellae  can  be  traced  in  a  good  skiagram.  The 
relation  of  a  tumour-shadow  to  the  shadows  of 
adjacent  bones  and  viscera  often  gives  great  help 
in  diagnosis,  as  for  instance  in  cases  of  aneurysm, 
mediastinal  tumour,  psoas  and  other  deep  abscesses. 
In  some  cases  the  contrast  between  the  shadows 
can  be  artificially  increased  with  great  advantage. 
Thus,  the  stomach  or  colon  can  be  inflated  with 
transparent  gas,  or  rendered  very  opaque  by  a 
bismuth  meal ;  the  urinary  bladder  may  be  made 
transparent  by  inflation,  or  opaque  by  being  filled 
with  a  solution  of  protargol  or  sodium  bromide  ;  the 
ureter  may  be  made  to  stand  out  on  a  photographic 
plate  by  the  passage  into  it  of  an  opaque  bougie  ;  and 
the  pelvis  and  calyces  of  a  kidney  can  be  gently  filled, 
like  the  bladder,  with  an  opaque  solution.  Occasion- 
ally the  relations  of  a  tumour  itself  translucent  may 
be  revealed  by  the  deformity  it  produces  of  the  shadow 
of  an  opaque  part,  e.g.  when  a  distended  gall-bladder 
indents  the  outline  of  a  barium-filled  duodenum. 
Of  even  greater  value  is  a  good  skiagram  when  it 
shows  a  tumour,  or  its  exact  extent  and  position, 
which  cannot  be  recognized  by  any  other  means,  as 
in  growths  in  the  s^unal  column,  in  the  mediastinum, 
in  the  antrum  of  Highmore,  or  in  the  interior  of 
bones  before  any  alteration  in  the  outline  of  the  bono 
is  produced. 

Rcduciljilily  of  tumours.— Some  tumours  are 
reducible,  either  wholly  or  in  part,  really  or  appar 
ently,  and  the  observation  of  this  fact  may  tlirow 
great  liglit  upon  their  nature.  A  tumour  is  really 
reduced  when  its  contents  are  emptied  out  of  its 
capsule  into  one  of  the  normal  cavities  of  the  body 
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or  into  the  vessels  of  the  part.    Examples  of  this 
are  seen  in  hernia,  some  forms  of  hydrocele,  varix, 
aneurysm,  and  meningocele.    A  tumour  is' appar- 
enthj  veduced  when  it  disappears  from  its  original 
position,  but  is  not  emptied  out,  and  still  reniains 
of  Its  origmal  size.    We  see  examples  of  this  in  the 
reduction  of  hernia  en  bloc,  in  some  cases  of  tumour 
of  the  spermatic  cord,  and  of  cryptorchism ;  in  psoas 
abscess,  where  the  femoral  pouch  can  be  emptied 
into  the  abdominal;  and  in  effusion  into  the  bursa 
beneath  the  semimembranosus  tendon,  when  this 
does  not  communicate  with  the  knee-joint.    In  the 
i^™^^^*?^  reducible  contents  of  tumours  are  always 
tluid  (blood,  pus,  synovia)  ;  in  sweUings  in  connexion 
with  the  trunk  the  contents  may  be  solid  or  fluid 
as  in  herma  and  varicocele.    Reducible  tumours  are 
liable  to  temporary  mcrease  of  their  usual  bulk,  and 
the  conditions  under  which  they  become  overfull  or 
emptied  often  aid  materially  m  diagnosis.  Position 
pressure  and  effort  or  strain  are  the  means  usually 
employed  to  cause  these  variations  in  tumours 

Position.-It  IS  only  the  most  easily  reducible 
.  wellmgs,  and  particularly  varices,  that  are  affected 
by  position.  In  the  dependent  position  dilated  veins 
whether  m  the  limbs  or  scrotum,  fill  out,  and  when 
the  part  is  raised  they  at  once  empty,  either  wholly 
or  partially.  Some  herniee  slip  up  and  down  with 
alterations  m  the  position  of  the  patient 

It  must  be  observed  that  oBdema  may  be  greatly 
modified  by,  or  only  appear  in,  the  dependent  pos^ 
tion.  When  this  is  the  case  the  c^dema  is  certain  y 
passive.  A  vaginal  hydrocele,  although  enti  ely 
irreducible,  may  be  fuUer  in  the  evenmg  than  J 
the  morning  owmg  to  increased  exudation  durin.  the 
day.  In  both  oedema  and  hydrocele,  however  he 
change  takes  place  slowly.  iowcvei,  tlie 
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Position  has  a  further  influence  upon  tumours, 
due  to  the  altered  tension  of  muscles  and  fascia3 
accompanying  changes  in  position  of  the  limbs.  A 
typical  illustration  of  this  is  seen  in  the  case  of 
effusion  into  the  bursa  between  the  tendon  of  the 
semimembranosus  and  the  inner  head  of  the  gastroc- 
nemius. When  the  knee  is  flexed  these  muscles  are 
lax,  and  the  swelling  partially  or  wholly  disappears, 
the  fluid  bulging  the  sac  towards  the  space  of  the 
ham  ;  but  when  the  Imee  is  extended  these  two 
muscles  are  tightly  stretched  and  compressed  one  over 
the  other,  and  the  fluid  is  driven  from  between  them 
and  distends  the  superficial  part  of  the  bursal  sac, 
causing  a  prominent  swelling  behind  the  inner  side 
of  the  knee. 

Pressure. — When  exerting  pressure  we  are  enabled 
to  judge  of  the  amount  of  resistance  to  reduction, 
to  note  the  manner  of  reduction,  whether  sudden 
or  gradual,  and  any  special  accompaniments  of  the 
process.  Venous  tumours  are  always  very  rapidly 
reduced  by  pressure  ;  other  fluid  tumours,  such  as 
hydrocele  and  abscess,  are  steadily  reducible,  and 
whether  rapidly  or  slowly  depends  upon  the  size 
of  the  aperture  for  reduction  and  the  amount  cf 
resistance  in  the  cavity  into  which  they  are  reduced. 
If  the  contents  of  the  tumour  are  fluid,  containing 
numerous  small  solid  particles  in  suspension,  a  flue 
thrill  is  detected  by  the  finger  during  reduction. 

Solid  tumours  go  back  with  a  sudden  motion 
recognized  as  a  "  slip  "  ;  and  the  reduction  of  in- 
testine is  often  accompanied  by  a  gurgle.  By  the 
use  of  pressure,  too,  we  are  able  to  judge  of  the 
completeness  or  incompleteness  of  the  reduction,  as 
in  the  case  of  partially  reducible  hernia,  or  reducible 
hernia  conjoined  with  an  irreducible  hydrocele.  By 
following  up  the  reduced  swelling  wo  may  generally 
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ascertain  with  the  finger  the  aperture  through  which 
reduction  has  taken  place.  The  effect  of  pre^s^re 
i^pon  individual  blood-vessels  above  or  bdow  a 
swelhng  may  give  valuable  information.  Thus  pres- 
sure on  an  artery  feeding  an  aneurysm  causes  a 
partial  shnnkmg  of  the  swelling,  and  "thl  pressure 

Chap.  XX.)  Agam,  m  cases  of  varix  of  the  lower  limb 
been  emptied  pressure  is  made  upon  the  upper  end 

litllTf  "PJ"^^  ^^"^  saphenaTagnat 
and  when  the  patient  stands  up  the  swelling  Dre 
v^ausly  noticed  does  not  reappea^mtil  the  pTess^^^^^^ 
on  he  vem  is  removed,  it  shows  both  the  coSnexSn 

vLt  i;lsSof 

of  those  which  are  influenced  by  obstruction  S 
venous  circnlatmr,     ^n,        ^^J'  oubcrucmon  to  the 

a  true  impulse,  or  fihin-  out  nf  .  .r  ^'"'^"^guish 
mere  thrust  fo  vvards  J.  ?,n  '""""/"S'  ^ 
(-See  Chap.  XX  j  "^''Vlacement. 

P..'-.tion  is  of  the  utmost  importance  as  a 
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symptom  ;  in  all  cases  it  indicates  a  special  comiexion 
of  the  tumour  with  the  arterial  system.  It  is  neces- 
sary to  bear  in  mind,  however,  that  pulsation  is  only 
observed  when  the  passage  of  blood  mto  a  part 
meets  with  a  certain  amount  of  resistance:  thus, 
when  an  aneurysm  or  an  artery  ruptures  subcuta- 
neously  and  the  blood  is  difiused  in  the  loose  tissue 
of  the  part  there  may  be  no  pulsation  m  the  sweUmg. 
Pulsation  in  a  swelling  may  be  due  (a)  to  the  direct 
comimmication  of  an  artery  with  the  sweUmg,  as 
in  aneurysm  or  aneurysmal  varix  ;  (b)  to  the  pres- 
ence of  numerous  pulsating  arteries  m  the  tumour, 
as  in  aneurysm  by  anastomosis,  m  pulsating  bron- 
chocele,  and  in  very  vascular  sarcoma  ;  (c)  to  the 
presence  of  an  artery  in  close  contact  with  the  sweil- 
lug  to  which  it  transmits  its  pulsation,  as  m  some 
cases  of  enlargement  of  popliteal  glands  and  of 
tumours  of  the  thyroid  gland  and  some  abdominal 
tumours.    (For  the  diagnosis  of  pulsatmg  tumours 

see  Chap.  XX.)  e  .1  „ 

The  colour  and  vascular  condition  of  tiie 
skin  covering  a  swelling  are  often  noteworthy. 

The  skin  may  be  reddened,  and,  if  so,  care  must 
be  taken  to  distinguish  between  certain  varieties  of 
this  discoloration.  If  the  colour  is  not  altered  by 
pressure,  it  is  due  to  escape  of  blood  from  the  vessels 
the  result  being  spoken  of  as  fdeclncu  if  m  small 
isolated  spots,  or  as  a  bruise  or  an  ecchymosis  if  more 
difiused;  such  a  condition  aids  m  the  diagnosis  of 
purpura,  scurvy,  hc^matoma,  contusion,  or  the  rup- 
Lre'  of  an  artery  or  vein.  If.  bowever  the  colour 
disappears  on  pressure  it  shows  that  it  is  due  to 
blood  circulating  in  the  vessels  and  the  i^P  d  7 
with  wliich  it  returns  corresponds  with  tl^^  ^^^^^^  f 
of  the  circulation  in  the  part.  When  the  red  colour 
is  uniform  and  individual  dilated  vessels  cannot 
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be  detected,  the  couditiou  is  due  to  rnniU..^ 
motor  dilatation,  and  is  very  often  ,-nfl?  I 

and  .s  certainly  not  inflammatory  •  if  of  a^  nnrnf ' 
tint  It  IS  probably  due  to  obstruction  to  fJ,     ^  ^ 
circulation.    Where     hnta  °  yenous 

vessels  larger  thin  clZ      '  dilatation  of 

a  bright-ref  colom  is  containmg  blood  of 

it  ofL  mdicates  the  T  7'' 
the  morbidTow  h     in  7  °^         ^^m  in 

of  treatment^Jy  X-r'ays  ^^^"1^ 

foJs^'Ld^^tl^f?"^"^^^'-^^--  above 

ance  of  whfc    is  ani  l  T   T*^'^'^'"'  '^^^'^  ^PP^^^" 

vanes  from  hLu  TLT'TT'  ■  ^'^^^^ 

i«  slightly  raisef  allay  shaiSv  "^''''^  ^^^^ 
presents  an  uneven  anil      ^  7  often 

pouched.  arrang:2.?KTl  r 

of  skm  IS  usually  congenitnl   n7      '  condition 

birth.    Such  a  sfate  of  ?  ^^"^  ^^^^  after 

subjacent  swelhng  ,s  e  tl  er  t.V''^''"''' 

of  congenital  tumour.  fo^-m 

The  skin  may  be  pigmented.   This  is  m.f  • 
moles,  and  m  the  results  nf  .1 
Pigmentation  also  fLnr^'T^'^" 
tion  and  from  X-ra^tr  atmen     il    'T^  '''''Ses. 
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mole.  The  black  colour  of  a  melanotic  sarcoma 
may  be  seen  in  the  skin  or  mucous  membrane. 
Hairy  or  pigmented  moles  frequently  become  the 
seat  of  epithelioma  or  melanoma. 

III.  Vital  Characters  of  Tumours 
The  important  features  of  the  hfe-history  of  a 
tumour  are  the  history  of  its  first  appearance,  its 
progress,  its  mode  of  growth,  the  pathological  changes 
occurring  in  it,  and  evidence  of  infectivity. 

1.  The  history  oi  the  Gist  appearance  of  a 
ewelUng  will  often  throw  great  light  upon  its  nature. 
The  following  varieties  may  be  distinguished : 

i.  Congenital  tumours.— These  include  malformations, 
such  as  meningocele,  encephalocele,  spina  bifida, 
attached  fostus,  included  fastus,  congenital  disloca- 
tion, hydrocele,  and  hernia  ;  cystic  tumours,  such  as 
dermoid  cyst  and  cystic  hygroma ;  solid  tumoiu's, 
such  as  lipoma,  fibrous  tumour  of  gum,  scalp,  or 

»skin,  sacral  and  coccygeal  tumours;  hypertrophies, 
seen  particularly  in  the  Hmbs  ;  vascular  groivths,^  or 
the  different  varieties  of  na3vus and  thiclcemngs 
around  bones  in  cases  of  intra-uterine  fracture. 

ii.  Swellings  arising  suddenly.— Such  a  swelling  can 
only  be  caused  by  (1)  the  displacement  of  parts,  as  m 
dislocations,  hernia,  and  pneumatocele;  (2)  the  rapid 
effusion  of  blood,  as  in  traumatic  aneurysm,  hannato- 
cele,  ha^matoma  ;  or  (3)  the  escape  of  the  contents 
of  the  hollow  viscera,  as  in  some  cases  of  traumatic 
emphysema  and  in  extravasation  of  urine.  _ 

(1)  Displacement  of  parts  will  be  recognized  by 
three  signs  :  («)  the  absence  of  the  part  from  its 
normal  situation,  as  e.g.  the  head  of  the  humerus 
immediatclv  below  the  acromion,  or  the  head  oi  tlie 
radius  bcloV  the  cxtsrnal  condyle  of  tlie  luimcrus  ; 
(b)  the  continuity  of  the  swollmg  with  the  part 
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supposejl  to  be  displaced,  as  when  the  swelling  pro- 
duced by  a  displaced  bone  moves  when  the  other 
end  of  the  bone  is  rotated,  or  its  connexion  is  traced 
by  the  finger  passed  along  it,  or  is  shown  by  certain 
special  signs,  as  the  reducibility  and  impulse  in  a 
hernia,  and  the  respiratory  modifications  of  a  pneu- 
matocele; and  (c)  the  character  of  the  swelling  re- 
sembling that  of  the  displaced  organ,  as  the  rounded 
head  of  the  humerus,  smooth  tympanitic  gurgling 
intestme,  or  granular  omentum. 

(2)  Rafid  effusion  of  blood  will  be  distinguished 
(a)  by  the  absence  of  the  above  signs,  and  also  of 
those  associated  with  the  escape  of  the  contents  of 
the  hollow  viscera  ;  (b)  by  the  evidence  of  the  fluid 
nature  of  the  swelling,  shown  by  its  being  dull  on 
percussion  and  either  by  fluctuation  or  by  its  in- 
filtrating character  (a  rapid  infiltration  can  only  be 
by  gas  or  by  fldd— the  percussion  note  at  once  dis- 
tmgmshes  between  these)  ;  (c)  by  signs  of  bruising 
or  blood-staming  ;  {d)  by  the  general  signs  of  loss 
of  blood  (m  some  cases)  ;  (e)  in  some  few  cases  by 
evidence  of  the  disturbance  of  the  circulation  in  the 
part;  and  (/)  by  increase  in  size  of  the  swelling 
gomg  on  for  a  time  at  least— this  is  one  of  the  most 
important  signs  of  all.    Where  the  escape  of  blood 
IS  arrested  and  the  effusion  forms  a  distinct  tumour 
It  IS  called  a  hcematoma  ;  in  such  cases  the  blood  is 
usually  poured  out  from  smaller  vessels.    When  how- 
ever, blood  is  poured  out  from  a  single  large  vessel 
and  the  opening  in  the  vessel  remains  patent,  so 
that  blood  continues  to  flow,  it  is  spoken  of  as  a 
ruptured  artery  or  ruptured  aneurijsvi.    These  mav 
be  thus  distinguished  :  ■' 
_   If  the  swelling  is  more  or  less  well  defined  and 
circumscribed,  at  first  fluctuating,  without  pulsa- 
tion, brnit,  or  thrill,  and  there  is  no  interruption  of 
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tJie  pulse  in  the  arteries  beyond,  and  especially  if  it 
Las  resulted  from  direct  violence,  it  is  a  hcematonia. 

If  the  swelling  is  ill  defined,  very  tense,  of  great 
size,  not  fluctuating,  but  more  or  less  boggy  at  the 
edges,  and  the  limb  beyond  is  cold,  oedematous,  hvid, 
and  numb,  and  the  arteries  pulseless,  and  if  there  is 
severe  pain  in  the  part,  with  perhaps  fainting  and 
other  general  signs  of  a  severe  loss  of  blood,  it  is 
a  diffused  aneurysm.  A  bruit  may  be  heard  in  such 
a  swelling,  at  times  thrill  may  be  felt,  and  if  the 
parts  around  the  flmd  blood  are  much  compressed 
and  condensed  into  a  spurious  sac,  faint  pulsation 
may  be  detected  ;  if  the  artery  is  partially  ruptured 
there  may  be  a  feeble  pulse  in  the  arteries  beyond. 
Sometimes  the  patient  experiences  a  sensation  of 
something  snapping  or  giving  way,  followed  by  a 
hot  rushing  feeling. 

If  such  a  swelling  has  formed  as  the  result  of  a 
severe  twi^t  or  strain,  and  there  is  no  previous 
history  of  any  affection  of  the  vessel,  it  must  be 
diagnosed  as  a  ruptured  artery.  But  if  the  swelling 
has  occurred  spontaneously,  or  from  only  slight 
violence,  and  there  is  a  history  of  aneurysm,  or  of 
a  swelling,  or  of  a  sense  of  beating  in  the  part,  or 
of  pain  supposed  to  be  "  neuralgic,"  or  of  venous 
engorgement  below,  then  it  must  be  diagnosed  as 
a  ruptured  aneurysm.  If  unrelieved,  this  condition 
speedily  runs  on  to  moist  gangrene. 

(3)  Traumatic  emphysema  is  recognized  by  the 
softness  of  the  swelling,  the  crackling  sensation 
when  it  is  compressed,  and  the  resonance  to  very 
light  percussion. 

Extravasation  of  urine  is  characterized  by  the 
position  and  limits  of  the  swelling,  by  its  oedematous 
nature,  and  by  interference  with  the  act  of  mic- 
turition.   {See  p.  633.) 


xviij  HISTORY  OP  TUMOURS  239 

lii.  Swellings  arising  rapidly  are  izi  all  cases  due  to 
an  accumulation  of  excess  of  the  animal  fluids  or  of 
gas  in  the  part,  for  only  these  can  thus  rapidly 
collect. 

Acute  inflammcdion,  as  it  occurs  in  the  cellular 
tissue,  glands,  periosteum,  tonsil,   tongue,  larynx, 
tunica  vaginalis,  bursas,  synovial  membranes,  etc.,' 
IS  the  most  frequent  cause  of  such  rapid  swelling.' 
It  also  occurs  when  a  sudden  or  rapidly  formed 
obstruction  to  the  venous  circulation  leads  to  fassive 
fjedema  of  a  part,  as  in  thrombosis  and  compression 
of  veins,  and  it  may  occur  when  some  profound 
change  m  the  character  of  the  blood  leads  to  in- 
creased transudation  of  serum,  as  in  acute  nephritis. 
A  swelling  is  rapidly  formed,  too,  when  small  blood- 
vessels are  mfured  and  bleed,  as  in  some  briuses  ;  in 
cases  of  obstruction  of  the  ducts  of  actively  secreting 
glands,  the  secretion  poured   out  in  considerable- 
quantity  may  accumulate  behind  the  obstruction 
and  lead  to  a  rapid  .swelling.    Examples  of  this  are 
so-called  ■  milk  congestion,"  where  a  mammary  lobe 
is_  distended  with  its  own  secretion,  the  distension 
ot  a  sabvary  gland  behind  a  calculus  in  its  duct 
and  acute  retention  of  urine.    Emphysema  of  the 
clie,st,  neck,  and  face  may  cause  rapid  svvellmg  in  the 
Eascue  of  these  parts.    The  coagulation  of  blood  in  a 
vein  (thrombosis)  may  cause  a  swelling  by  the  clot 
distending  the  vein. 

Acute  inflammation  will  be  readily  distinguished 
by  Its  characteristic  local  signs  :   (a)  redness^  when 
the  inflamed  part  is  superficial  ;   {b)  heat ;   (c)  pain 
usually  severe,  and  {d)  tenderness ;  as  well  as  bv 
general  fever. 

Qldema  is  recognized  by  the  pitting  of  the  swollen 
part  ou  pressure  ;  when  a  swelling  is  wholly  ccdcma 
tons  It  can  be  entirely  obliterated  at  any  one  s]  ot 
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by  properly  applied  pressure.  If  due  to  venous 
obstruction,  it  is  limited  in  area,  and  there  is  some- 
times more  or  less  lividity  of  the  surface  and 
distension  of  the  veins ;  if  due  to  altered  blood 
condition,  it  is  general  in  distribution,  there  is  no 
lividity,  but,  on  the  contrary,  marked  pallor. 

Extravasation  of  blood  is  distinguished  (a)  by  the 
discoloration  of  the  part,  which  cannot  be  altered 
by  pressure,  and  which  undergoes  the  characteristic 
colour  changes  of  a  bruise ;  (h)  by  the  ill-defined 
character  of  the  swelling  ;  and  (c)  by  the  history 
of  an  injury  or  strain. 

A  distended  gland  or  viscus  is  recognized  (a)  by 
the  position  of  the  swelling  ;  (6)  by  the  outline  of 
the  swelling  corresponding  to  that  of  the  gland  or 
viscus  ;  (c)  by  the  influence  of  secretion  in  causing 
the  swelling,  e.g.  the  enlargement  of  a  salivary 
gland  at  each  meal  when  its  duct  is  obstructed  by 
a  salivary  calculus ;  and  {d)  by  the  effect  of  removing 
the  contents  of  a  viscus,  as  by  siphoning  the  stomach 
in  dilatation  of  that  organ,  or  by  catheterism  in 
retention  of  urine. 

A  venous  thromhus  is  characterized  («)  _  by  its 
position  in  the  course  of  a  vein  ;  (6)  by  its  cylindrical 
shape,  with  or  without  romided  projections  corre- 
sponding to  pouchings  of  the  vein  ;  and  (c)  by  its 
firmness.  The  manipulation  of  a  suspected  throm- 
bus must  be  very  gentle,  lest  part  or  all  of  it  be 
detached. 

iv.  Swellings  slowly  formed,  or  chronic  swellings,  may 

be  caused  by  accumulation  of  tlie  iiuids  of  the  part, 
or  by  an  increase  of  the  formed  elements,  or  by  both. 
Thus,  such  swellings  are  caused  by  (1)  chronic  inflam- 
mation ;  (2)  GBdema  due  to  gradually  produced  altera- 
tion in  tl>e  character  of  the  blood  or  to  obstruction 
to  the  venous  circulation  ;  (3)  yielding  of  vessels 
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to  intravascular  pressure,  e.g.  aneurysm,  varix  •  U) 
accumulation  of  secretion  in  a  closed  sac,  or  behind 

ZZ  l'      "'1''  ^'^"^""'^  displacement  of 

hefZ'-  fm  T  '''T^^'''  exophthalmos,  many 
m  Z:.  ^  ^  ^^P^^*™PJ^7.  e.g.  of  mamma,  tonsil; 
(7)  tumours  proper,  or  new  growths. 

(a)  is  generally  characterized  by 

(a)  gradual  mcrease  of  the  swelling  ;    (5)  its  infil 
tratmg  character;    (o)  pain  especially  ehcS.d  by 

issue  e?M.;       f^'l^^^'^^  ^  the  consistence  of  the 

faction  S  t'hr    ?'^^  ^-/^  "^^P^i-d 

unction  of  the  part ;  (g)  m  some  cases,  pyrexia  To 

Sfa'  n? r'.''^  T^^'^  chrom^'mflamma- 
as  wffr'lSitf  ^'^^  ^'--^ters 

Dilatation  of  a  vein  is  known  bv  (n\  +i 
tjon  of  the  swelJmg  in  the  course  nf  I  P""'" 
;t  is  most  common  L  th     vet  T^^!  ' 
limbs,  spermatic  cord,  and  anus  J  V 

and  often  tortuous  ^r  sacculated^ J  the  elongated 
swelling-  (r\  if  '''peculated  character  of  the 
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largemeut.  When  tliere  is  a  direct  communica- 
tion between  an  artery  and  the  dilated  vein,  the 
latter  exhibits  pulsation,  bnut,  and  thrill.  {See 
p.  282.) 

Accumulation  of  secretion  is  recognized  (a)  by 
the  occurrence  of  the  tumour  in  the  position  of, 
or  actually  in,  a  gland  or  closed  sac;  (&)  by 
its  more  or  less  globular  outline ;  (c)  in  some 
cases  by  the  fluidity  of  its  contents  as  evidenced 
by  fluctuation  ;  {d)  by  the  absence  of  the  usual 
signs  of  inflammation  ;  (e)  by  the  nature  of  the 
contents  of  the  swelling,  obtained  by  an  explora- 
tory puncture. 

Disflacement  of  organs.    {See  p.  236.) 

Hijpertrophy  most  often  occurs  congenitally,  or  m 
early  life.  Its  general  features  are  {a)  uniform 
painless  enlargement  of  the  part  or  organ,  which 
after  attaining  a  certain  size  remains  stationary  ; 
{b)  unaltered  consistence  ;  (c)  the  function  of  the 
part  is  not  interfered  with,  except  in  some  cases 
from  its  mere  bulk  ;  {d)  absence  of  heat,  of  red- 
ness, and  of  degenerative  changes. 

Neiu  groivths  vary  very  much  in  their  features, 
but  they  are  to  be  generally  recognized  by  {a)  their 
continuous  growth,  which  may  be  slo^f  or  rapid  : 
some  tumours  may  become  stationary  ;  {b)  the  abrupt 
limitation  of  their  outline  ;  (c)  absence  of  local  heat, 
redness,  pain,  oedema,  and  fever:  exceptions  in 
all  these  particulars  are  met  with  ;  {d)  apparently 
spontaneous  formation  ;  (e)  resistance  to  treatment 
other  than  excision  and  "  radiations." 

V.  Traumatic  swellings.— In  many  cases  a  swelling 
more  or  less  directly  follows  an  injury.  Injury  can 
cause  swelling  {a)  by  displacevieM  of  parts,  as  m 
liornias,  fractures,  and  dislocations  ;  (fc)  by  rupture 
of  vessels,  as  in  fractures,  bruises,  hajmalouui,  and 
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aneurysm;  (c)  by  exciting  inflammation  or  leadmo 
to  infection  as  in  acute  orchitis  from  a  blow  and 
m  abscess  following  a  puncture  or  woimd;  li)  by 
the  0f^,lasuc  lymph  in  the  process  of  repair^ 

as  the  callus  aroimd  a  fracture  ;  and  (.)  by  excftiii' 
the  development  of  a  neiv  groivth  ^ 

IS  a'^not'mr.'"'"'rf"'''~^^'™"^"*  appearance 
IS  a  not  mfrequent  characteristic  of  swelUngs  caused 
displaced  v^scera      structures,  as  hernifs,  recta 
polypus   prolapsus   am,  and  prolapsus  uteri  •  bv 

S  in  T  ?  "-^'^  ^"^^  anklefnoticecl 
e  e   varicl    .  by  distens^ons, 

pSs  PP''"^^  ""^'^  ^""^g  pregnancy,  and 

2.  The  progress  of  a  tumour  is  another  fnct 

A  tumour  may  diminish  in  size     T]n«  ■ 
usually  a  favourable  sign.    If  nraZ'al   i     '  f 
absorption  of  the  elements  of  ff        >•  "^^^^^t^^^ 
Huid,  as  blood,  serunHnd  pt^o  's^l' 
tion  tissue,  fibrm,  bone  •  or  a  slm-nl     '  / 
retrograde  nutritive  change  ast  ^'T  '''''' 

calcification  of  tuberculous  glaiVs   and ''h 

0^        swellll^^Vt  « 
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nephrosis  and  in  rupture  of  an  ovarian  cyst  ;^  or 
the  replacement  of  a  displaced  viscus,  as  in  the  "  re- 
duction "  of  a  hernia. 

iii.  A  tumour  may  suddenly  increase  in  size.  This 
is  caused  by  the  onset  of  acute  inflammation  in  or 
around  it,  e.g.  an  inflamed  pile  ;  by  effusion  of  blood 
or  serum  into  it,  as  when  a  hydrocele  becomes  a  hydro- 
hasmatocele,  or  a  hernia  becomes  strangulated,  or  an 
ovarian  cyst  becomes  congested  by  twisting  of  its 
pedicle  ;   or  by  increased  displacement  of  organs,  as 

in  hernia.  . 

iv  A  tumour  may  continuously  Increase,  and  tliis 
increase  may  be  slow  or  rapid.    The  rate  of  increase 
depends  upon  the  relation  between  the  intensity  of 
the  cause  of  the  enlargement  and  the  resistance  to 
that   enlargement.    Where   the   swelling  increases 
sloivly,  it  is  due  either  to  a.  feeble  tendency  to  enlarge- 
ment, as  in  chronic  inflammation  and  m  the  more 
benign  tumours,  or  to  considerable  resistance  to  enlarge- 
ment, as  in  aneurysm,  varix,  and  intra-osseous  tumours 
and  inflammations.    Wliere  the  swellmg  mcreases 
rafidhj  it  indicates  a  great  inherent  poiver  of  growth 
in  the  tumour,  as  in  acute  inflammation,  soft  mahg- 
nant  tumours,  and  some  cysts,  or  a  feeble  resisiamce 
to  enlargement,  as  in  ojdema  of  cellular  tissue  A 
continuous  enlargement  of  a  solid  tumour  without 
alteration  in  consistence  is  an  important  character- 
istic of  malignant  disease.  .  . 

v  A  swelling  may  enlarge  intermittently.  1  his  is 
met  with  in  (a)  displacement  of  viscera  :  under  the 
influence  of  strain  further  displacement  occurs  from 
time  to  time,  as  in  hernia  and  prola])sus  am  ;  (0) 
successive  attacks  of  inflammation,  as  m  some  cases 
of  adenitis  and  tonsiUitis  ;  (c)  vasciila.r  enlargements, 
either  active  or  passive,  as  m  exophthalmic  goitie, 
where  it  is  duo  to  intermittent  arterial  dilatation,  or 
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in  varix,  where  it  is  the  result  of  intermittent  venous 
obstruction,  e.g.  successive  pregnancies. 

vi.  A  tumour  may  change  its  position.  This  is  ob- 
served in  fatty  tumours,  which  have  been  known  to 
travel  in  the  subcutaneous  tissue  of  the  back  from 
the  shoulders  towards  the  buttock  ;  the  movement 
IS  never  in  a  direction  contrary  to  gravity.  More 
often  we  see  that  as  a  tumour  enlarges  it  appears 
to  change  its  position,  owing  to  the  growth  taking 
place  in  one  special  direction.  Thus,  an  inguinal 
hernia  may  at  first  cause  a  swelling  in  the  groin, 
but  as  it  enlarges  it  passes  into  the  scrotum,  and 
so  distends  it  that  the  small  inguinal  swelling  is 
obscured. 

vii.  The  direction  in  whicli  a  tumour  enlarges  is  often 
a  matter  of  considerable  diagnostic  value.  It  is 
either  an  indication  of  the  direction  of  least  resistance 
to  the  growing  tumour,  and  so  shows  its  relation  to 
some  of  the  stronger  and  more  resistant  fascias  of  the 
part,  as  m  psoas  and  ihac  abscess,  hernia,  extravasa- 
tion of  urine,  synovitis,  bursitis,  and  many  other 
tumoui's  ;  or  it  indicates  the  affection  of  some  par- 
ticular tissue,  as  in  diffuse  lipoma,  where  the  fatty 
tissue  alone  is  involved,  in  lymphadenoma,  where 
lymphatic  glands  alone  are  enlarged,  and  in  varicose 


veins. 


3.  The  mode  oi  c/row(h.— A  tumour  may  en- 
large in  one  of  three  ways  :  either  by  the  continuous 
expansion  of  the  primary  swelling  ;  by  the  invasion 
of  the  tissue  aroimd  it ;  or  by  the  development  of 
separate  swellings,  which  become  incorporated  with 
the  original  growth.  The  first  is  exemplified  in  the 
growth  of  aneurysra.s,  cysts,  and  lipomata.  The 
second  IS  seen  in  cases  of  malignant  tumom-the 
inhitratmg  mode  of  growth  is  one  of  their  most 
important  features  ;  and  tlic  third  form  is  seen  in 
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some  cases  of  cancer,  especially  cancerous  glands, 
also  in  lymphadenoma,  gummata,  lupus,  and  actino- 
mycosis. 

4.  The  patholofjical  changes  occurring  in  a 
tumour  may  aid  in  the  diagnosis. 

A  tumour,  as  it  enlarges,  may  ulcerate.  Two  varie- 
ties of  this  ulceration  are  to  be  distinguished.  In 
some  cases  the  skin  over  a  large  tumour  ulcerates, 
either  from  distension  or  from  constant  friction.  In 
such  cases  the  skin  is  thinned,  the  swelling  is  always 
very  large,  and  the  ulceration  of  the  mass  is  not 
deep.  In  cases  of  the  other  class  the  ulceration  is 
caused  by  molecular  disintegration  of  the  tissue  of 
the  tumour  itself,  and  is  therefore  independent  of 
the  size  of  the  mass,  and  is  an  important  indication 
of  the  vital  condition  of  the  tumour.  Such  ulcers 
are  deep,  or  at  any  rate  not  limited  to  the  skin,  and 
involve  the  tumour  itself ;  the  skin,  or  mucous 
membrane,  is  adherent  to  and  involved  in  the  mass, 
and  often  there  is  more  or  less  fungous  protrusion 
of  the  growth.  We  see  illustrations  of  this  in  cases 
of  epithelioma  and  other  carcinomata,  sarcomata, 
gummata,  lupus,  actinomycosis,  etc. 

A  swelling  may  alter  in  consistence,  becoming  firmer 
or  softer,  (i)  Increased  firmness  ma,y  be  due  [a]  to 
increased  tension,  in  which  case  it  is  always  accom- 
panied by  enlargement  of  the  swelling,  e.g.  hydrocele, 
strangulated  or  obstructed  hernia,  ovarian  cyst  with 
twisting  of  its  pedicle  ;  (6)  to  solidification  of  fluid 
contents,  as  the  coagulation  of  the  blood  in  a  hajma- 
toma  or  an  aneurysm,  or  thrombosis  in  a  varix  ; 
(c)  to  organization  of  a  softer  cellular  exudation  or 
growth,  e.g.  ossification  of  callus,  of  a  node,  or  of 
an  enchondroma  ;  {d)  to  absorption  of  the  fluid 
parts  of  swellings,  e.g.  resolution  of  inflammation  ; 
or  (e)  to  calcification  of  a  thrombus.    In  the  last 
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three  instances,  except  in  the  case  of  enchondroma, 
the  induration  is  accompanied  with  shrinking  of  the 
swelling,    (ii)  Softening  of  a  swelling  is  due  [a)  to 
liquefaction  of  its  solid  parts,  as  in  the  formation 
and  progress  of  an  abscess,  and  in  the  disintegration 
of   tumours;  (5)  to  destruction  of  firm,  resisting 
structures,  e.g.  bone  and  fascia,  as  in  the  growth 
of  central  tumours  of  bone— in  these  the  softening 
IS  attended  with  increased  size  of  the  tumour;  or 
(c)  to  lessened  tension  from  absorption,  as  in  serous 
and  synovial  effusions— this  is  associated  with  less- 
ened bulk  of  the  swelling,  and  indicates  resolution. 
Cysts  may  form  as  a  tumour  grows  ;  we  see  this  in  the 
progress  of  cystic  adenoma  or  cystic  sarcoma  of  the 
breast,  and  in  cystic  degeneration  of  uterine  myoma. 

5.  Evidence  of  malignancy — Malignancy  may 
be  Local  or  remote.    An  infiltrating  mode  of  growth 
shown  by  the  incorporation   of  the  surroundinc^ 
tissues  with  the  circumference  of  a  swelling,  and  the 
occurrence  of  small  detached  nodules  of  tumour 
around  the  mam  mass,  are  the  usual  signs  of  local 
mahgnancy.    Local  recurrence  of  a  tumour  after 
apparently  complete  removal  is  also  due  to  the 
same  cause.    The  results  of  remote  mahgnancy  are 
seen  m  secondary  swelHngs  in  the  lymphatic  glands 
m  connexion  with  the  part,  and  in  the  lungs,  hver 
and  other  tissues  and  organs.    Evidence  of  the  in- 
fective nature  of  a  swelHng  is  of  the  utmost  import 
ance  in  the  diagnosis  of  carcinoma,  sarcoma,  certain 
granulomata  and  papillomata,  and  some  other  con 
ditio.-Ls.  _  It  IS  important  to  remember  that  carci" 
nomata  infect  pnmarily  through  the  lymphatics  while 
sarcomata  as  a  rule  infect  through  the  blood-vosse  s 
.Sarcoma  of  the  tonsil  and  periosteal  sarcoma  of  loi  a 
bones  form  notable  exceptions  to  this  rule,  infection 
in  them  being  through  lymijhatics. 
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IV.  Effects  of  Tumours  upon  the  Surrounding 

Tissues 

Reference  has  been  made  to  the  locally  infective 
influence  of  some  swellings,  and  to  the  infiltration 
of  surromiding  tissues  that  is  a  distinguishing  feature 
of  all  inflammatory,  granulomatous,  and  malignant 
growths.  The  other  local  effects  we  have  now  to 
study  are  what  are  often  spoken  of  as  pressure 
effects. 

Pain. — The  pain  of  tumours  depends  upon  three 
chief  factors  :  the  seat  of  the  swelling — whether  it 
has  formed  in  a  sensitive  part  or  near  nerve-trunks  ; 
the  tension  of  the  swelling,  and  whether  this  has 
been  slowly  or  rapidly  attained  ;  and  the  infiltrating 
character  of  the  swelling.  Where  nerve-trunks  are 
involved  the  pain  is  referred  to  the  terminal  dis- 
tribution of  the  nerves,  often  at  some  distance  from 
the  swelling,  e.g.  pain  in  the  hand  from  a  bulbous 
nerve  in  the  arm,  pain  in  the  foot  from  a  popliteal 
aneurysm,  pain  up  the  side  of  the  head  from  malig- 
nant growth  in  the  neck.  Where  the  pain  is  caused 
by  the  involvement  of  nerve  terminals  it  is  local, 
and  varies  with  the  rapidity  of  the  destruction  of 
the  nerves ;  in  acute  inflammation  it  is  always 
present,  is  intensified  by  posture  or  use  or  any 
condition  that  adds  to  the  engorgement  of  the 
part — when  acute  suppuration  occurs  the  pain  often 
becomes  throbbing  in  character.  The  influence  of 
tension  is  exemplified  by  the  acute  pain  when  the 
pedicle  of  an  ovarian  tumour  becomes  twisted,  by 
the  pain  attending  the  growth  of  a  tumour  or  an 
abscess  within  bone,  and  its  relief  when  the  disease 
has  extended  through  the  bone,  and  by  the  pain 
in  a  thrombosed  pile.  The  slow  displacement  of 
parts  is  as  a  rule  painless,  as  evidenced  in  the  case 
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of  large  lipomata,  cysts,  and  uterine  fibroids,  while 

tt  ne^veT  T  "'''"'"^^  ^^'^^^"^  ^^-^ro^dng 
the  nerve  terminals  is  seen  in  the  pain  attending 
many  cases  of  malignant  disease  attending 
Muscular  spasm  and  paralysis.-Spasm  from  pressure 
upon  a  nerve  is  rarely  if  ever  seen,  but  pSys  ' 
often  results,  and  has  especially  serious  effects  n  the 
case  of  the  eye  and  the  larynxf  Facial  palsy  f  om  a 

familiar  examples  aneurysm,  are  other 

Absorption  of  tissues—By  the  growth  of  varion. 
swellings  connective  and  other^  sof  tissuls  a^e 
stretcfied  thinned,  and  absorbed,  and  ev  n  bone 

2oTi?tion"f  f  '^^  ^^g---^  grow  hs  "  Tl 

absorption  of  bone  may  cause  great  deformity  as 

facial  bones  ai:  Spa  Jed 

corresponding a\^tery'of°^th^ot  :r'^sMe  ^^The^^  dt 

Sometime^  be^™? Ct^^  P'^^Tf^Pl-  t'aoi.g. 
pulse  is  entirely  lost  frZ  ,  '  t  ,'■  ""aiol 

o\  from  the  ti^i^  Xlt^'le  l^tStf^-' 
artery.    The  complete  subcutanCs  ^Z  1,  'V^^ 
mam  artery  is  always  attended  will  the  XlV 
of  the  arterial  pulse  below.  abolition 

The  pressure  of  a  tumour  nffr-n    r  i 
artery  and  occasionally  compresses  if  I 
sufficient  to  occlude  its  luS  '  '"^^'^ 
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Venous  engorgement,  as  indicated  by  the  dilated  venis 
coursing  over  the  part,  or  by  its  general  lividity,  is 
an  important  indication  of  an  intimate  connexion 
of  a  swelling  with  the  vascular  system.  It  is  weU, 
however,  to  remember  that  the  association  may  be 
entirely  accidental,  as  in  the  case  of  a  fatty  tumour 
of  the  thigh  associated  with  varicose  veins  of  the  leg  ; 
inquiry  as  to  the  time  of  appearance  of  the  swelling 
and  of  the  venous  distension  will  generally  be  suffi- 
cient to  eliminate  this  error.  The  direct  connexion 
of  venous  distension  and  swellings  is  fourfold  : 

1  Venous  distension  may  be  the  cause  of  the  entire 
sivelling.  In  this  case  the  swelUng  wiU  have  the  out- 
line of  dilated,  convoluted,  and  sacculated  tubes  and 
is  entirely  reducible  unless  the  contained  blood  has 

coagulated.  , 

2.  The  venous  distension  and  the  swelling  may  be 
produced  by  one  common  cause,  e.g.  obstructive  or 
regurgitant  heart  disease.    In  this  case  the  swelhng 

is  cedematous.  j  i  ,i 

3.  The  venous  distension  7nay  be  produced  by  tne 
stuelling  obstructing  the  return  of  blood,  either  by  com- 
pression or  obliteration  of  a  vem  or  veins  by  tlie 
growth,  or  by  a  communication  between  an  artery 
and  a  vein,  the  flow  of  the  arterial  blood  mto  the 
vein  impeding  the  venous  return  :  examples  of  the 
former  are  seen  in  popliteal  and  other  aneurysms 
and  in  mediastinal  and  other  growths.  In  these 
cases  the  venous  distension  is  on  the  distal  side  of 
the  swelUng,  and  may  be  accompanied  oj  more  or 

less^osdema^^^  cases  it  is  due  to  increased  blood  supply 
necessitating  enlargement  of  the  efferent  veins,  ihis 
is  observed  in  very  vascular  growths,  where  t^e 
original  calibre  of  the  veins  is  not  sufficient  to  carry 
of!  the  great  amount  of  blood  convej'cd  to  the  part. 
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an/ on^  'r'  ^'T'  ^^'^^^^'^^^^  ^«  ^^ticed  over 

and  on  the  cardiac  side  of  the  swelling.    As  these 

iTottZ'  deep 'veins  some 

C  his  fa  t     rr  '""^''^'^'''^  be  explained 

Dy  tJiis  fact.  These  very  vascular  new  growths  are 
often  mahgnant,  and  the  blue  veins  coursing  over 
a    wellmg  are  of  some  diagnostic  value.  UterLe 

mou"?        r"''"       ^"-^  benign  lu! 

mour.,  and  the  enormous  veins  seen  running  from 
them  are  the  result  of  this  vascularity.  Enlarged 
ZZTT''''  'r  "  '^''^  °f  chr'omc  abSss 
cedema  tl  ^"'^^  '^^  ^^'^^  ^^out  the 

of  rmphatics  f  °f  obliteration 

Se  nf  r       f     ?^  "^'"'^  «f  malignant 

groin     T  root  of  the  neck  or  of  the 

the  i,-  ,  "^"^  b'  «^  ^«  l^^dity  with  t 

sof   aTtr  '°T^""^'^  and  irregular' 

or  soft  and    hinned  ;  m  some  cases  the  cedema  is 
veiy  firm  and  pits  with  difficultv  or  not  at  all 

dica wTe  tr      ''rf'  - 

p^z^^'z:t^t::z;^  th* 

character  of  a  tumour.  aggressive 
V.  The  Patient 

genital  tu,noZ:/ai  tT/Zr''"'''-^'!''  ™ 
cyste,  cystic  hyaroni,      '.'i."? ,  '  ""^  tlwmoi,] 

maifo^ation,,  s„cl  a. \.Z  Z\i7Z£'!^''"'S' 

are  „o.t%:i„r'"rr;i,^^:i 
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veuereal  affections,  traumatic  and  inflammatory 
swellings,  together  witli  fatty,  mucous,  and  fibrous 
tumours,  prevail.  And  in  late  adult  life  malignant 
tumours  of  all  kinds,  and  other  senile  swellings, 
such  as  those  of  rheumatoid  arthritis,  of  adenoma 
of  the  prostate,  and  hydrocele,  become  common. 
Age  is  of  most  direct  value  at  the  two  extremes, 
in°  aiding  the  diagnosis  of  congenital  tumours  and 
of  malignant  tumours. 

Sex  seems  to  have  little  or  nothing  to  do  directly 
with  the  etiology,  and  therefore  the  diagnosis,  oi 
tumours,  apart  from  the  affections  of  the  organs 
peculiar  to  the  two  sexes.  Aneurysms,  with  the 
exception  of  those  of  the  carotid  artery,  and  cancer 
of  the  lips  and  tongue,  are  much  more  frequent  in 
men  than  in  women,  but  this  is  not  due  primarily 
to  sexual  difference. 

The  occupation  of  the  patient  has  occasionally 
some  bearing  upon  the  diagnosis  of  a  tumour  or 
swelling  :  those  who  handle  hides  are  liable  to  mahg- 
nant  pustule  ;  workers  in  stables  are  more  prone  than 
others  to  glanders  and  to  actinomycosis;  workers 
in  tar,  paraflin,  aniline,  and  X-rays  are  prone  to 
develop  cutaneous  epithelioma. 

The  previous  history  of  the  patient  may  aid 
in  the  diagnosis  of  tumours.    The  history  of  tuber- 
culosis, of  syphilis,  of  hajmophilia,  or  of  leukemia 
may  throw  great  light  upon  the  natui-e  of  a  solid 
tumour  or  an  effusion  of  blood.    In  the  maUgnaut 
diseases,  such  as  sarcoma  and  carcinoma,  hght  may 
be  thrown  upon  the  nature  of  a  secondary  tumour 
arising  after  the  removal  of  the  primary  focus  ot 
disease  ;  thus,  when  a  cancerous  tongue  has  boon 
excised,  a  progressively  enlarging  gland  m  tJie  neck- 
will  not  be  mistaken  for  a  tuberculous  gland  or  some 
other  simple  tumour-.    In  the  diagnosis  of  pregnancy, 
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whether  intra-uterine  or  extra-uterine,  the  history 
may  be  important.  ^ 
Concomitant    affections    are    frequently  of 
special  yalue  m  the  diagnosis  of  tumours.  This 
association  may  be  twofold.    Tumours  may  accom- 
pany other  lesions  produced  by  the  same  disease, 
both  resulting  from  some  common  cause  ;   the  best 
examples  of  this  are  foimd  m  syphilis,  where  the 
exi..tence  or  the  characteristic  ulcerations  of  the  skm 
or  mucous  membranes,  of  nodes,  of  necrosis  of  the 
bones  of  the  nose  or  of  the  skull-cap,  etc.  greatly 
tioTof  "        diagnosis  of  a  gumma''  The'afsocm- 
tion  of  exophthalmos  with  goitre,  and  the  comcident 
enlargement  o    many  groups  of  glands,  aid  in  tTe 
diaguosis  of  Grayes's  disease  or  of  lymphadenoma 
ihe  presence  of  tuberculous  disease  of  the  lunas 
may  simp  if y  the  diagnosis  of  a  tuberculous  tesS 

thP  ]n.1  « ^"^'^^^^  secondary  to 
the  local  affections.  As  examples  of  this  mav  hp 
mentioned  glandular  swellmgs,  fuch  L  those  ?/th 

rTti    in  r  '''' foot,  chancroid,  ureth- 
ritis soot-wart  or  epithelioma  of  the  peni  those 
m  the  axilla  from  mflammation  or  carcinoma 'of  the 
mamma,  those  in  the  neck  from '  ped  culT  canitis 
otorrhcea,  tonsillitis,  facial  chancre,^;SeIioma  of 
lip,  tongue  pharynx,  or  larynx.    OtherixamXs  are 
furnished  by  the  association  of  chronic  epiSdylit  ' 
or  o  permea  abscess  with  stricture  of  tL  uiS 
of  a Ibuimnoid  hver  with  old  sinuses,  or  of  cancer  of 
the  liver  with  cancer  of  the  rectum  •  nf  n 
of  bone  with  scirrhus  of  the  biatt  of  ^  ^  ' 
the  skull  with  a  bronchocele.         '  ' 

Cachexia  is  rarely  of  importance  in  the  dia^r 
nosis  of  the  nature  of  a  swelling     Tf  .'l  i  ^' 
be  the  result  and  not  the  Tat'^f  LSi^TJ" 
ease,  and  usually  develops  at  a  time  whence  natt 
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of  an  external  growth  is  quite  evident  from  its  local 
characters.  There  are,  however,  cases  of  internal 
cancer  in  which  the  cachectic  condition  of  the  patient 
may  aid  the  diagnosis. 

VI.  Exploration  of  a  Tumour 
It  is  often  necessary  to  explore  a  swelling  before 
such  an  accurate  diagnosis  can  be  made  as  will 
form  a  basis  for  treatment. 

1.  In  its  simplest  form  exploration  consists  in 
puiictiu'ing  the  swelling  with  a  sterilized  syringe 
armed  with  a  suitable  needle.  By  this  means  we 
can  determine  in  doubtful  cases  whether  the  swell- 
ing is  solid  or  fluid,  and,  if  fluid,  what  proportion  of 
the  swelling  is  fluid  ;  and  any  fluid  obtained  can  be 
submitted  to  examination.  Such  exploration  is  of 
value,  e.g.  in  diagnosing  a  small  deep-seated  cyst 
in  the  mamma  from  a  solid  tumom-,  or  a  very  soft 
sarcoma  from  a  fluid  swelling ;  it  enables  us  to 
recognize  a  hydro-sarcocele  and  to  feel  the  enlarged 
testicle  after  the  tunica  vaginalis  has  been  emptied. 

2.  The  second  form  of  exploration  is  by  an  in- 
cision down  to,  and  in  some  cases  into,  the  swell 
ing.    When  this  is  done  a  portion  of  the  periphery 
of  the  swelling  or  a  separate  nodide  can  be  removed 
for  further  examination.    By  this  means  we  can 
learn  the  exact  seat  of  the  swelling,  its  relations,  its 
mode  of  growth— encapsuled  or  infiltrating— the  pre- 
sence or  absence  and  the  extent  of  adhesions ;  and 
by  subsequent  examination  of  parts  removed  we  can 
determine  the  actual  structure  of  a  growth,  and  m 
some  cases  the  presence  of  specific  micro-organisms. 
This  method  is  employed  chiefly  in  cases  of  abdominal 
swellings,  but  is  sometimes  necessary  in  tumours  of 
the  limbs,  jaws,  bladder,  brain,  and  spmal  cord. 
Whenever  it  is  desired  to  examine  microscopically 
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the  structure  of  a  solid  "  growth  "  a  piece  of  its 
growing  edge  should  be  cut  out ;  the  examiiaation 
of  such  a  fragment  as  can  be  obtained  by  the  use 
of  the  harpoon,  or  by  scraping  a  surface,  rarely 
affords  a  satisfactory  result ;  if  a  portion  of  appar- 
ently healthy  tissue  around  the  growth  is  removed 
with  It,  the  pathological  examination  can  be  carried 
out  with  more  success.  It  must  be  borne  in  mind 
that  diagnosis  by  microscopical  examination  is  not 
always  easy,  and  may  be  quite  impossible  unless  a 
suthcient  and  well-chosen  portion  of  the  tissue  to 
be  exammed  is  removed. 

Examination  of  parts  removed  This  may 

be  chemical,  microscopical,  or.  bacteriological.  Bv 
these  means  we  are  enabled  to  distinguish  the  con- 
tents of  various  fluid  and  cystic  swellings— serum 
mucus  urine  cerebro-spinal  fluid,  saliva,  pancreatic 
fluid,  hydatid,  ovarian,  sebaceous,  dermoid  flmd,  pus 
nulk,  blood,  altered  blood,  tuberculous  flmd,  etc' 
ihe  various  forms  of  solid  tumours-inflammatorv" 
sarcomatous  cancerous,  and  others-are  to  be  identi- 
fy J  .  presence  of  pathogenic  organisms- 
septic,  tuberculous,  mycotic,  and  the  rest-can  be 
recognized.    By  these  examinations  a  precision  of 
diagnosis  can  be  obtained  which  is  often  impossible 
by  other  methods.    For  particulars  of  the  con! 
duct  of  these  examinations  the  student  is  referred 
to  manuals  of  CHnical  Chemistry,  Pathology,  and 
nactci'iology. 


CHAPTER  XVIII 


DIAGNOSIS  OF  GENERAL  SWELLINGS 

In  other  chapters  the  diagnosis  of  fluctuating  and 
of  pulsating  tumours,  and  of  those  met  with  in 
special  regions,  is  discussed,  and  it  falls  to  us 
to  speak  here  of  those  swellings  which  have  not 
these  special  features  and  which  occur  more  or  less 
generally  over  the  body.  The  method  of  examination 
described  in  the  previous  chapter  should  be  followed  : 
the  surgeon  should  (I)  determine  rvhat  tissue  (or 
tissues)  the  tumour  is  connected  with,  then  note 
(2)  its  fhtjsical  characters,  and  (3)  its  vital  characler- 
istics.  These  points  have  been  considered  in  the 
previous  chapter,  and  the  reader  is  supposed,  in 
what  follows,  to  have  studied  that  chapter. 

1.  Tumours  oi  the  skin.— 1.  If  the  tumour  is 
an  outgrowth  from  the  skin,  entirely  raised  above 
its  surface,  and  therefore  clearly  marked  ofi  at  its 
attached  base,  firm,  dry  (miless  in  a  situation  where 
it  is  kept  moist  by  secretion),  granular  or  branched 
on  the  surface,  it  is  a  wart  or  papiUoma.  These  vary 
much  in  appearance,  according  to  whether  the 
branching  processes  of  which  they  are  composed 
are  more,  or  less,  blended  together,  and  accordmg 
to  the  density  of  their  tissue. 

2.  If  the  tumour  is  multiple,  sessile,  with  a  moist, 
excoriated,  or  superficially  ulcerated  surface  dis- 
charging an  acrid  watery  secretion,  it  is  a  mucous 
patch  or  condyloma.   Tlicsc  are  found  at  the  corners 
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of  the  mouth,  aroimd  the  anus  and  vulva,  and  on 
the  penis  and  scrotum  ;  other  evidences  of  secoi^darv 
sTI^hihs  are  always  present.    The  diagnosisTrnade 

rt^L^idis^^ 

ulcerated  on  the  surface,  the  ulcer  hJwL  thS 
everted  edges,  an  irregular  granular  b're  \nd  a 
serous  discharge,  and  if  the  lymphatic  glands  of  the 
part  are  enlarged,  hard,  and  progressively  in  reasma 
in  size.  It  IS  an  epithelioma.  It  is  in  J  i  !  ^ 
of  an  epithelioma,  before  uicerat  on  o'llanl^.fef 

IS  cut  out,  and  a  section  is  examLlT    !i  ^ 
scope,  the  downgrowth  o    theTi,    ^  ' 
cormm  and  the  presence  of  .hn  ^  .  -^'"'^ 
will  establish  the'^dTai'osis    '^""'''''''^'^^  ^^^-nests 

perstn^a't'iTa^e  tllhtl"  '^'^  ^ 

surface,  a  Httle  yellow  or  ,  ^  '"f^  ^^<^ 
slowly  extending  i   Tn  e^^r     T  ^^^7 

shape,  of  a  glistemng  whi     colot  n  '  -""^^^ 
umbilicated  in  the  centre  fimtfi     1  ^^'t' 
It  IS  molluscum  contagiosuru  The 

established  by  microsco^^nl  '^'^Snosis  can  be 
contents.  '^'o.^copical  cxaramation  of  ,he 
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smooth,  it  is  called  moUuscum  flbrosum.  When  of 
large  size,  or  exposed  to  friction,  these  growths  may 
ulcerate  on  the  surface.    {See  also  p.  261.) 

7  But  when  the  swelling  is  m  the  form  of  pen- 
dulous folds  of  firm  thickened  sldn  and  subcuta- 
neous tissue  hanging  from  the  scalp,  buttocks  back 
shoulders,  and  thighs,  while  sometmies  caUed  b> 
the  same  name  as  the  pedunculated  variety  de- 
scribed above,  it  is  better  kiaown  as  diffuse  fibroma. 
Both  forms  are  very  chronic  in  their  course,  and  do 
not  recur  after  complete  removal. 

8  If  the  tumour  is  dark  brown  or  black  m  colour, 
and  "is  growing  steadily,  it  is  a  melanoma.  The 
dLase  olten  starts  in  a  pigmented  mole  and  he 
progressive  enlargement  is  the  sign  of  the  mahg- 
Ct  change.  It  may  arise  in  apparently  normal 
S  or  mucous  membrane,  e.g.  m  the  hand,  foot, 
vdva'  penis,  scrotum,  anus.  Secondary  growths,  also 
^Snted  in  lymphatic  glands  and  numerous  me- 
E tic  growthsVthe  skin,  Uver,  and  other  viscera 
occur  ve?y  early.    Melanuria  -ay  be  present. 

II  Tumouis  o£  ceUular  tissue.-l.  it  tne 
tumour  is  ovoid  or  roimded  in  shape,  lobulated  on 
rsurface,  with  a  shallow  rounded  edge  and  is  fre.ly 
movable  in  the  subcutaneous  tissue,  it  is  a  lipoma. 
When  such  a  tumour  is  gently  compressed  its  lobule 
«W  throucrh  the  skin  and  cause  an  appearance 
T^mpZ     which  must  be  distingm^ed  from  the 
dimXS  due  to  actual  adhesion  to  the  skm.  The 

and  waist.  They  are  not  iiu  i  .  ^^^.^^^^ 
may  be  very  numerous;  tbey  \ar}  m 
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The  name  of  Dercum's  disease  is  oiveu  to  fh. 
condition  where  several  lipomata  areCesent  all 
of  which  are  painful  and  perhaps  tender  ' 

movable  over  tL  £  pL  ?  /  ^^S'^' 

the  subcutaneous  fSfa  it^S  J  iti^?  "^^^^'^le  m 
most  common  as  "  doubk  ch  n    of  o      'T'  \ 
nec,  or  over  the  masto^li^t:.^^^^^^^^^^  . 

The  feature  bv  which  fut-t,-  f 
recognized  with  mLrcon^l     ^  ■  '''''  be 

of  their  surt-ace        ^'^^^^^^^^^  ^«  the  soft  lobulation 

-  -tiL?:rr  ;:rc  •  1^  -^-^ -guiar 

parts  that  fluctuate,  and^'oth  s   h^rS^'^'l^- 1'  "^'-^ 
a  cystic  hygroma.    These  tu  l nr. 
ia  the  neck   axilla  T  common 

vessels ;   they  are  often     ^T)'  *°  '^'^  deep 

large  size;  the^  are  liabT  tf '  ^'-^^  ^"^'^  - 
acute  mflammaiion  n  tme  'cf''^^  i  -'""^^'^  «f 
occurs  in  the  form  of  a  sin^  iTlars^^o^f;/™- 

^JaSx^rpi:--^^^^ 

tenser  and  fuller^  when  the  "^^^  "^^^^^^^ 

or  makes  any  expiratory  eiftfcS^a  n^;:; 

The  diagnosis  may  be  renderprl  ,.1 
"'^voKl  condition  of  the  S  o't T  ^^'^ 

Uie  tumour,  or 
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by  its  blue  colour  showing  through  the  thin  skin. 
Nsevus  is  a  congenital  formation,  or  appears  soon 
after  birth  ;  it  may  be  stationary,  or  grow  with 
various  degrees  of  rapidity,  or  undergo  spontaneous 
recession  and  cure.  Although  these  swelhngs  are 
largely  fluid  they  do  not  fluctuate,  and  as  they  are 
connected  with  veins  they  do  not  pulsate.  They 
may  be  met  with  in  any  region. 

6.  If  a  tumour  with  the  characters  of  a  lipoma 
is  found  to  yield  slightly  to  pressure  aM  at  once  to 
fill  out  again  when  the  pressure  is  removed,  it  is  a 
nsevo-lipoma.  A  congenital  origin,  and  a  najvoid  con- 
dition of  the  covering  skin,  aid  in  the  diagnosis  of 
this  condition. 

7.  If  the  tumour  is  soft,  less  well-defined  and 
not  so  distinctly  lobulated  as  a  lipoma,  and  is  growing 
steadily,  it  is  most  probably  a  myxoma. 

8.  If  the  tumour  is  firmer,  grows  rapidly,  and 
shows  by  its  fixity  a  tendency  to  infiltrate  not  only 
the  fascia  in  which  it  grows,  but  neighbourmg  parts, 
it  is  a  sarcoma. 

9.  A  small  round  or  ovoid  tumour  in  the  course 
of  a'  peripheral  nerve,  moving  freely  transversely 
to  the  direction  of  the  nerve,  pressure  upon  which 
causes  pain  or  a  sense  of  "  pins  and  needles  "  m  the 
peripheral  distribution  of  the  nerve,  is  a  neuroma- 
fibroma.    A  similar  tumour  may  be  found  on  the 
proximal  end  of  a  nerve  in  an  amputation  stump,  or  m 
any  case  where  a  divided  nerve  has  failed  to  unite. 
When  multiple  neuromata  occur  on  the  cords  of  a 
plexus  or  on  the  branches  of  a  nerve  the  condition  is 
known  as  plexiform  neuroma.    A  neuroma  may  also 
occur  as  a  small  nodule  in  the  subcutaneous  tissue, 
which  is  exquisitely  sensitive,  the  least  compression 
causing  acute   pain;    it  is  then  called  a  pamful 
subcutaneous  nodule. 
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10.  Multiple  smaU  neuro-fibiomata  scattered  over 
many  nerves  and  associated  with  either  molluscum 
hbrosum  or  pigmentation  of  the  skin,  or  both,  con- 
stitute yon  fiecklinghausen's  disease.  This  disease  often 
occurs  m  more  than  one  member  of  a  family,  and 
may  be  accompanied  by  mental  deficiency  and 
softening  of  the  skeleton.  The  tumours  first  Appear 
m  childhood  but  others  arise  from  time  to  time 
throughout  h  e.  If  one  or  more  attain  a  large  size 
01  grow  rapidly,  they  have  become  sareomatots. 
conri  if?    r^r"^       infiltrating,  subacute  in 

a?  fi  ■  ;      ?  r^^^  'f""'''  it,  firm 

at  fiist  and  then  softening  either  wholly  or  in  one 

SobrbTlif  '  ?  ^'^y     actinomycosis.  The 

faws  f  ^^^"ing  i«  about  the 

E  thl'T^'  To  establish  the  diag- 

Sdt  Pv'^  ^'^1  ^^'^  ^  ^"^^^  ^  «°ft<^^i«d  spot 
sliouid  be  esammed  microscopicaUy,  and  if  the  cliib- 

IS  established.    Many  cases  of  actinomycosis  have 
been  regarded  m  the  past  as  tuberculous  o^r  syphilitic 

ZearSustt  "  exisSce  of 

sTJon  ?f  \      ^  P^^s^i^t  to  the  mind  of  the 

surgeon  if  he  is  not  to  overlook  it     Tn  if.       i  r 

duces,  Its  favourite  seifc  x    "'^^''^^  it  m- 

IS  a  tlirombus.   If  the  swellinrr  ?  ^  ^t 

and  is  painful  Ld  tendt  It  J  rr''^  T^^'-^^' 
Wlaae  If  to  these  signs         l^^^  itSS 
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outline  of  the  swelling,  obscuring  its  original  form, 
and  pyrexia,  there  is  also  phlebitis  and  periphlebitis, 
which  may  run  on  to  suppuration.   In  the  acute  con- 
dition there  may  be  more  or  less  oedema  of  the  parts 
returning  their  blood  through  the  occluded  vein,  but 
this  largely  depends  upon  the  site  of  the  obstruction. 
In  the  case  of  superficial  veins  the  diagnosis  will 
rest  upon  the  character  of  the  swelling  ;  in  throm- 
bosis of  deep  veins  it  rests  rather  upon  the  occurrence 
of  local  oedema,  with  pain  and  tenderness  along  a 
vein,  for  the  actual  swelling  of  the  vessel  and  its 
outline  cannot  be  made  out,  and,  owing  to  the 
danger  of  detaching  a  portion  of  the  clot,  only  the 
gentlest  manipulation  is  warranted. 

A  recent  thrombus  may  be  acutely  tender,  or 
accompanied  by  very  severe  "  cramp  "  in  the  muscles 
of  the  limb  and  by  fever;  in  other  cases  there  is 
very  little  pain  or  tenderness. 

13.  Small  circumscribed  swellings  in  the  sub- 
cutaneous tissue,  at  first  firm,  but  quickly  softening 
into  fluctuating  collections  of  thin  pus,  are  tuberculous 
deposits.  They  are  usually  but  not  always  multiple, 
and  the  various  swellings  may  show  the  different 
stages  of  the  disease.  The  patient,  generally  a  child 
or  an  adolescent,  often  shows  other  e^^dences  of 
tuberculous  infection.  The  presence  of  tubercle 
bacilli  shoidd  be  sought  for  bacteriologically. 

14.  Little  tender  nodules  in  the  neighbourhood 
of  a  joint  or  over  a  subcutaneous  bone,  in  the  sub- 
jects of  acute  rheumatism— especially  yomig  people 
—are  the  so-called  rheumatic  nodules.  Their  disap- 
pearance imder  treatment  and  the  accompanpng 
rheumatic  phenomena  are  distmgmshing  features. 

15.  Firm  nodules  in  the  subcutaneous  tissue 
which  steadily  enlarge  and  become  adherent  to  the 
sldn  may  be  "secondary  cancerous  growths.    \\  hen  they 
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occur  around,  or  after  the  removal  of,  an  obvious 
primary  cancer  the  diagnosis  is  very  easily  made 
Ihey  may,  however,  be  the  first  observed  sign  of 
disease  ;  especiaUy  is  this  the  case  in  columnar  car- 
cmoma  of  the  mtestine,  which  may  be  overlooked 
until  a  nodule  appears  at  the  umbilicus  or  some 
other  part  of  the  abdominal  wall.  Similar  secondary 
sarcomatous  nodules  may  be  met  with,  and  in  mela- 
notic sarcoma  they  are  sometimes  very  numerous 

16.  Other  tumours  met  with  in  cellular  tissues 
^ve  gumma,  hydatid,  and,  very  rarely,  that  due  to 
Lysticercus  cellulosm. 

III.  Tumours  of  lymphatic  glands.— If  a 
swelbng  occxirs  at  the  site  of  lymphatic  glands,  and 
has  the  ovoid  or  globular  outline  of  these  bodies, 
and  especially  if  it  is  multiple,  and  movable  mide^ 

!nd  thl'  ^«.^«gl^bouring  deeper  parts, 

and  there  is  some  obvious  exciting  cause,  it  may 

Snlv'rZ-t''  1  '"^''^-'^  \ym^he.t.o  gland.  It  is 
only  m  quite  a  few  regions  that  any  difficulty  is 
experjenced  in  arriving  at  a  correct  diagnosis  that 

Having  concluded  that  the  swelling  is  glandular 
faturT'T  P™'^^^^       deteLine  its 

^^^^^^^ 

Note  the  local  features  of  the  enlarKed  eland  T.5,,-t,v,  i  i 
Its  mobility  or  fixity,  the  defimtL/o  l^o'S^^^^ 
consistence  and  the  state  of  the  skin  over  In 
fection  wi  h  staphylococci  and  streptococcTcauses  an" 
acute  swelling  of  a  gland  with  niflammatory  «c 
obscuring  its  outline  and  fixing  it  in  it.  fasL?  £^ 
staphylococci  often  cause  suj^^.nj,!!' ^^L^:^: 
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panying  softening  and  fluctuation.  Syphilitic  glands 
are  firm  with  clearly  defined  outline,  and  they  are 
movable  in  their  fascial  bed.  Tuberculous  infection 
causes  a  chronic  enlargement  with  periadenitis  fixing 
the  gland ;  there  is  a  tendency  to  progressive  infec- 
tion of  many  glands  and  to  softening  of  those  first 
involved.  They  may  persist  as  firm  or  even  hard 
nodes.  Malignant  disease  in  glands  is  character- 
ized by  persistent  growth,  by  a  marked  tendency 
to  infiltrate  and  to  become  fixed  to  neighbouring 
parts  ;  epitheliomatous  glands  frequently  soften  and 
form  large  fluctuating  swellings. 

Examine  for  a  source  of  infection. — As  lymph-glands 
are  parts  of  a  great  absorbent  system,  the  area  of 
tissue  draining  into  the  gland  in  question  should  be 
first  examined  to  discover  any  possible  source  of 
infection  or  poisoning,  and  the  nature  of  a  lesion 
there  wiU  probably  at  once  reveal  that  of  the  enlarged 
gland,  e.g.  an  infected  wound,  erysipelas,  syphihtic 
chancre,  follicular  tonsillitis,  carcinoma,  melanoma. 
As  lymph-glands  are  often  enlarged  as  the  result  of 
a  general  infection,  the  examination  must  also  extend 
over  the  body  generally,  to  discover  such  possible 
causes  as  syphilis,  tuberculosis,  and  cancer. 

A  differential  count  of  the  blood-cells  often  throws 
great  light  upon  the  nature  of  an  enlarged  gland. 
Excess  of  polymorphonuclear  cells  points  to  staphylo- 
coccal or  streptococcal  infection.  Slight  lymphocy- 
tosis points  to  tuberculosis.  Great  excess  of  lympho- 
cytes combined  with  diminution  of  red  cells  and 
of  hiumoglobin  suggests  lymphatic  Ieuk;T5mia ;  wliile 
slight  secondary  anaemia,  shown  by  diminution  of 
red  colls  and  of  hremoglobin  without  marked  altera- 
tion ill  tin;  wliite  colls,  accompanies  woll-ostablishod 
llodgkin's  (lis(^aso. 

1.  If  the  swelling  is  aciif  o,  following  an  injiuy  or  an 
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i.iflammatiou  of  some  part  pouring  its  lymph  into  the 
aftected  gland,  and  the  gland  is  painfulf tender  more 
or  less  fixed  in  the  surromiding  tissue,  LkI  4,  X 
If  the  skm  over  it  is  red  and  cedematous,  hfdTsea  e 
IS  ii^ammatory.  and  is  due  to  pyogenic  infects 

it  the  enlargement  is  chronic,  slowly  progress- 
ing from  gland  to  gland,  forming  firm    paiSe  s 
romided  svveUings,  which  exhibit  a  tenden'cy^to  low 
disintegration,  and  especially  if  it  occurl  in  Z 
neck  t,        dition  is  lo  be 'regarded    f^abe  Sulcus 
The  great  features  of  tuberculous  glands  are  theTi' 

or  less  to  the  surroundmg  tissues,  the  infection  of 
many  glands,  and  the  tendency    o  soften  Vatia 
tions  are  met  with  in  aU  of  these  featurV^  T 
disease  may  be  so  ranirl  k     i     ^^^^P^^^-  The 

acn^P  •  7i,f  *°  ^®  almost  if  not  quite 

acute,  there  may  be  no  obvious  periadenitis -  fl!! 
disease  may  be  limited  to  a  single  Sd 

SerXm-^l^i^rr '  1^^^^ 
or  shows  modtttrphoJ^^^^^^^^ 

mov^b  'n\f  rnletiv?t"^  ^^^^ 
ful  or  tender  andTS!  ^    fT  P^^^" 

paniedb/^iC^l^^SS^^^^ 

are  to  be  regarded  as  syphilitic.    In  the  Soin  w 

they  are  associated  with  a  sore  wHcli  mav  be'/^'.' 

chancre,  the  diagnosis  rests  upon  tie  fStt.  .^'^ 

are  many  glands  enlaro-Prl       wi  ^  *^ere 

are  hard' aid  shot^^Tot  tended  ZIT^' 

ill-defined  mass,  thaUhey  do  not^^^^^^ 

to  suppurate,  that  they  are  d?Lr  t  '"'^''^'y 

followed  by  the  usual  mSfe  tations  or'^^1 

syphilis,  that  the  blood  gives  a  posS^ve  w'''"^^''^'^ 

reaction,  and  that  they^ieirto  an  ..t.r??''"'^^ 

-ti^  But  when  the  Lj:^o^j:^t!:5~ 
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mouth,  the  associated  glandular  enlargement  in  the 
neck  or  submaxillary  region  takes  the  form  of  con- 
spicuous, painless  masses,  the  individual  glands  being 
matted  together.  Syphilitic  glands  are  met  with 
during  the  early  secondary  stage  far  away  from  the 
primary  sore,  especially  in  the  posterior  triangle  of 
the  neck  and  above  the  internal  condyle  (condylus 
medialis)  of  the  humerus. 

4.  If  a  chronic  glandular  swelhng  progressively 
increases,  infiltrates,  and  becomes  fixed  to  the  neigh- 
bouring tissues,  involving  the  skin,  muscle,  bone, 
etc.,  it  is  malignant  in  its  nature.    Malignant  disease 
of  glands  is  usually  painful ;  the  tumour  may  attain 
a  great  size  ;  in  some  cases  it  softens,  bursts,  and 
discharges  a  pultaceous  or  watery  detritus,  and  forms 
a  deep  ulcer  with  a  tendency  to  bleed  ;  when  softening 
occurs  the  skin  over  the  gland  becomes  red,  and  the 
condition  may  be  mistaken  for  suppuration;  apart 
from  softeninfs  too,  the  skin  may  be  reddened.  When 
the  primary  disease  is  inaccessible  to  examination, 
or  small  and  symptomless,  the  enlarged  gland  may 
be  the  first  morbid  change  to  be  noticed. 

5  If  the  glandular  swelling  is  a  primary  and 
chronic  growth,  affecting  many  glands  and  many 
groups  of  glands,  forming  large,  rounded,  lobulated 
masses,  inconvenient  only  by  their  size,  steadily  and 
persistently  growing,  but  not  showing  any  tendency 
to  infUtrate  surrounding  parts,  or  to  soften  or  sup- 
purate the  disease  may  be  lymphadenoma  (Hodgkm  s 
disease)',  lymphatic  leukaemia,  or  lympho-sarcoma. 

In  himvhadenoma  the  enlargement  of  one  group 
of  glands,  usually  in  the  neck  precedes  by  a  con- 
siderable interval  that  of  succeeding  groups,  and  ui 
late  in  the  disease,  the  blood  picture  ,s  nnaiJected,  and 
then  shows  some  secondary  anaemia  oiUy. 

Lymphaiic  leuJcceviia   is   characterized   by  the 
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simultaneous  appearance  of  enlarged  glands  in  many 
parts,  and  from  an  early  stage  by  a  marked  increase 
m  tJie  number  of  lympliocytes  in  tlie  blood 

In  lymphosarcoma  there  is  early  enlargement  of 
other  glands  m  the  neighbourhood  of  those  first 
affected,  with  steady  increase  in  size,  and,  as  the 
disease  advances,  evidences  of  enlargement  of  the 
hver  and  spleen.  Lympho-sarcoma  is  believed  to  be 
a  trequent  terminal  change  in  chronic  cases  of 
-Hodgkm  s  disease. 

IV.  Tumou|..s  of  muscle. -The  common 
tumours  of  muscle  are  gumma,  sarcoma,  and  tuber- 
culous abscess;  secondary  carcinomatous  nodules 
are  not  infrequent,  and,  as  rarer  swellings,  we 
may  meet  with  actinomycosis,  hydatid  disease  and 
myositis  ossihcans. 

^^^/V^^^'^^/^^^l^i^g  is  steadily  or  rapidly  enlarging, 
ana  tends  to  assume  a  globular  or  bossy  outlinf 
LuZr\  ^^"f°^^.^^.««--stence,  and  has  a  fairly 
well-defined  margin,  it  is  a  sarcoma.  As  a  rule  there 
is  constant  pain  and  considerable  interference  with 

Sea         -^,1  ^^^^  tumour  may  attah  a 

great  size,  the  skm  over  it  mav  bernmp  =frof„i,  j 
and  enlarged  blue  veins  may  ,sho^  tW^h  r It  it 
does  not  ulcerate  until  a  late  period  of  the  dfs'ease 

2.  If  the  swellmg  is  firm,  ill  defined,  and  show, 
a  tendency  to  infiltrate  surrounding  structures  S 
as  periosteum,  fasciee,  and  even  sl^  and  to  snff 
m  the  centre,  it  is  a  gumma.    Thirdia^l       u  ^ 
confirmed  by  the  history  or  stT.  T^^*^' be 
syphilis,  by  L  Wasserln^n  Siot  ITl^  Tof 
and  also  by  the  effects  of  treatment.    The  infiltr 
mg  character  of  a  gumma  is  one  of  its  mo  t  ma  led 
features  ;  ,t  has  no  tendency  to  observe  a,,nf^  7 
hmits  ;    it  never  reaches  the  great  Se  of'""'"' 
sarcomata,  and  after  a  time  it  cti:!  tlZu^.^Z 
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degenerative  changes— ulceration  and  sloughing— 
set  in,  shown  by  more  or  less  softening  of  the  lump, 
blueness  of  the  covering  skin,  or  the  formation  of 
characteristic  ulcers. 

3.  Secondary  carcinomatous  nodules  are  recognized 
by  their  steady  growth,  their  firmness,  their  tendency 
to  infiltrate  and  become  adherent  to  adjacent  struc- 
tures, and  by  the  evidence  of  the  primary  disease. 

i.  If  the  swelling  is  chronic,  painless,  smooth, 
tense,  fluctuating,  and  involving  all  or  nearly  the 
whole  of  the  muscle,  it  is  a  tuberculous  abscess.  Psoas 
abscess  is  the  most  common  example  of  this  affec- 
tion. The  detection  of  rigidity  or  angular  curvature 
of  the  spine  would  aid  in  the  diagnosis. 

5.  If  the  swelling  is  chronic,  limited  in  extent  to 
a  part  of  the  muscle,  tense,  fluctuating,  stationary, 
or  only  very  slowly  enlarging,  and  there  is  an  increase 
in  the  eosinophile  blood-cells,  it  is  a  hydatid  cyst.  If 
the  patient  is  a  resident  in  a  country  such  as 
AustraUa,  where  hydatid  disease  is  common,  this 
diagnosis  is  made  with  confidence. 

6.  For  the  diagnostic  features  of  admomycosis, 

see  p.  261.  ,     i     •   i  j 

7  If  the  swelling  in  a  muscle  or  tendon  is  hard 
and  'unyielding,  and  opaque  to  X-rays  it  is  due  to 
myositis  ossificans.  {See  Plate  v.,  Fig.  2,  facing  p.  324.) 
This  may  be  the  result  of  an  injury,  particularly 
the  laceration  of  a  muscle  where  attached  to 
bone,  and  the  opaque  bone  may  be  seen  either 
in  a  tendon  or  spreading  into  the  muscular  tissue 
from  the  underlying  bone.  {See  also  p.  325.)  W  hen 
idiovatUc  it  is  met  with  first  in  the  scapular 
muscles,  but  may  extend  widely  and  cause  scrioi  s 
loss  of  movement,  and,  if  the  respiratory  muscles 
are  aflcctcd,  death  from  broncho-pneumoma. 


CHAPTER  XIX 

DIAGNOSIS  OF  FLUCTUATING 
SWELLINGS 

The  detection  of  fluctuation  in  a  swelling  indicates 
s  fluid  nature  but  tells  us  nothing  with  regard  to 
he  character  of  the  fluid  contents.    In  this  chapter 
ve  propose  to  study  how  the  nature  of  a  fluid" 
swelhng  may  be  determined. 

pSnt  T'^fl'^,  exudations-serous,  synovial, 
se^retioJ;  ?  ^f'  '^^ained 
loTtv.7  '^^^^'^'^^  tubercu- 

lous mycotic,  carcinomatous,  and  sarcomatous  tissue. 

Lo  distinguish  between  these  various  fluids  the 
following  pomts  must  be  borne  in  mdnd  : 

corresnTnd.T''*"  swelling.-i.  If  this 

IS  e?ther  b     1  '  '"'^^^  T  '^^^^^  ^^^^7'  A^^d 
on  e  .  hvl        'T'^  inflammatory  effu- 

h;d;o:je  oifhtmarsr^"^' 

In  the  urinary  bladder  l™y'  ''  V^TZl 
the  urine  m  the  gall-bladder  pus  Ly  b^fo  med 

more  or  less  normal  secretion'^^f  theXT  as  e'- 
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amples  of  this  condition  may  be  cited  hydronephrosis, 
ranula,  sebaceous  cyst,  cystic  bronchocele,  galacto- 
cele,  and  involution  cysts  of  the  mamma. 

iv.  If  the  swelling  corresponds  in  position  to  a 
foetal  tubular  structure  or  to  the  line  of  miion  of 
foetal  folds,  it  is  very  often  due  to  secretion  into 
such  a  tube,  or  into  a  cavity  left  by  the  partial 
obliteration  of  a  tube,  or  by  the  imperfect  blending 
of  the  folds,  e.g.  thyro-glossal  cysts,  branchial  cysts, 
dermoid  cysts,  encysted  hydrocele  of  the  epididymis 
or  spermatic  cord,  parovarian  cysts,  spina  bifida. 

V.  If  the  swelling  corresponds  to  a  lyrnphatic 
gland  and  is  acute,  it  is  pus  ;  if  chronic,  it  is  soft- 
'ened  tuberculous  or  cancerous  debris. 

vi.  If  it  occupies  the  sheath  of  a  muscle,_  it  is 
generally  tuberculous,  occasionally  hydatid  fluid. 

vii.  If  the  swelling  is  near  a  joint,  it  is  most 
probably  either  a  synovial  cyst  or  a  tuberculous 
abscess. 

2.  The  history  of  the  swelling.— i.  If  noticed 
at  birth,  or  quite  soon  after,  the  sweUhig  is  very 
probably  the  result  of  congenital  malformation,  such 
as  spina  bifida  or  cystic  hygroma.  Many  cysts  re- 
sulting from  congenital  malformation  may  not  mani- 
fest themselves  until  some  years  after  birth,  e.g. 
dermoids,  but  the  earher  in  life  any  cyst  appears 
the  more  probable  is  its  congenital  origm. 

ii.  If  the  swelling  has  followed  immediately  upon 
an  injury  it  is  due  to  the  escape  of  blood— hema- 
toma ;  signs  of  bruising  would  confirm  this  diag- 
nosis. In  the  case  of  synovial  membranes  it  must 
be  remembered  that  inflammatory  effusion— syno- 
vitis—may  ensue  very  rapidly  after  an  injury  ; 
thus  a  joint  cavity  may  be  found  tensely  filled  vcitb 
fluid  a' few  Iiours  after  a  sprain.  Where  a  blood 
effusion  follows  rapidly  after  a  slight  injury  it  is 
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probably  due  to  hsemophilia,  and  careful  inquiry 
into  the  history  of  the  patient  and  the  male  members 
of  his  family  should  be  made. 

ui.  When  the  swelling  has  formed  rapidly  and 
has  steadily  increased,  and  has  been  attended  with 
the  signs  of  inflammation— redness,  local  heat,  pain 
tenderness,  pyrexia,  and  polymorphonuclear  leucocy- 
tosis — it  is  an  acute  abscess. 

IV.  When  the  swelling  has  slowly  formed  and 
enlarged,  it  results  from  the  slow  accumulation  of 
the  fluid  secretion  fi-om  a  cyst  wall,  or  from  a  yery 
low  grade  of  inflammation  of  a  serous  or  synovial 
membrane,  or  from  the  slow  disintegration  and 
liquefaction  of  a  tuberculous,  mycotic,  or  malignant 
growth,  e.g.  cysts,  chronic  hydrocele,  psoas  abscess 
a  cancerous  gland.  ' 

V  In  some  cases  there  is  a  history  of  a  long- 
standing sweUmg  suddenly  or  rapidly  becoming  larger 
and  tenser  ;  this  may  be  due  to  a  sudden  exudation 
into  It,  or  to  a  sudden  obstruction  to  outflow  from 
It,  e.g  a  strangulated  ovarian  cyst,  hydrocele  into  a 
hei-nial  sac,  .retention  of  urine  in  bladder  or  kidney 
distension  of  gall-bladder.  ^' 
VI.  In  some  cases  there  is  a  history  of  an  inter- 
mittent swellmg-appearance  and  disappearance- 
indicating   the   recurrence  of  a   temporary  cause 
which  IS  almost  always  obstruction  to  the  outflow 
of  secretion,  e.g.  intermittent  hydronephrosis,  or  a 
periodic  increased  secretion  behind  an  incomplete 
obstruc  ion,  e.g.  distension  of  a  salivary  gland  behind 
a  calculus  during  eating.  ^  ^ 

3  The  accompanying  morbid  phenomena. 
— ihese,  _of  course,  vary  a  good  deal.  i.  In  the 
case  of  jomts,  grating  on  movement  and  lipping  of 
ar  icu  ar  surfaces  pointmg  to  osteo-arthritis^would 
mdicate   that   an  adjacent  fluid  swelling  wl  a 
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synovia]  oyst;  stiffness  of  the  joint,  pulpy  swelling  of 
the  synovial  membrane,  appai'ent  enlargement  of  the 
bones,  and  great  muscular  wasting  would  point  to  the 
tuberculous  nature  of  a  fluid  swelling  of  the  part ; 
the  presence  of  gonorrhcca  would  suggest  the  gonor- 
rheal nature  of  a  synovial  effusion ;  whilst  the  recog- 
nition of  an  obvious  infected  condition  of  the  teeth- 
sockets,  i.e.  pyorrhoea  alveolaris,  or  of  the  intestinal 
tract,  e.g.  appendix  abscess,  or  of  the  female  pelvic 
organs,  e.g.  leucorrhoea,  would  similarly  lead  to  the 
diagnosis  of  an  infective  arthritis. 

ii.  In  the  case  of  lymphatic  glands  there  may  be 
some  obvious  primary  affection  which  will  throw 
light  upon  the  nature  of  the  secondary  glandular 
disease,  e.g.  gonorrhoea,  chancre,  erysipelas,  pedicu- 
losis, carcinoma.  In  other  cases,  while  some  glands 
form  fluctuating  swellings,  others  show  an  earlier 
stage  of  the  disease — firm,  more  or  less  fixed  glands 
— from  which  the  tuberculous  nature  of  the  disease 
can  be  recognized. 

iii.  Other  examples  of  the  value  of  concomitant 
affections  in  diagnosis  are — spinal  caries  and  second- 
ary abscess,  signs  of  pleural  effusion  combined  with 
a  fluctuating  swelling  in  the  chest  wall,  and  the 
presence  of  gonorrhoea  with  an  acute  distension  of 
tendon-sheaths. 

Very  soft  malignant  growths  may  give  a 
sense  of  fluctuation  indistinguishable  from  that  given 
by  fluid  swellings.  In  other  cases  malignant  growths 
soften  down  into  spurious  cysts,  or  are  associated 
with  the  development  of  cysts.  In  all  these  cases 
it  is  very  important  to  recognize  tlie  essential  char- 
acter of  the  tumour,  and  not  mistake  it  for  an  abscess 
or  a  simple  cyst.  The  chief  point  to  attend  to  is 
the  want  of  uniformity  about  the  swelling.  Fluctua- 
tion is  only  noticed  at  one  part,  or  is  more  distinct 
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at  one  part  than  another,  showing  that  the  swelling 
.3  not  wholly  flmd  Again,  a  firm  edge  or  a  more 
or  less  marked  nodulation  of  the  growth  can  some- 
times be  felt  which  IS  inconsistent  with  a  cyst, 
-.he  fixity  of  the  tumour  may  be  greater  than  is  usual 
in  cysts.  Special  changes,  such  as  expansion  of 
bone  egg-shell  crackling,  spontaneous  fracture,  and 
the  like,  may  aid  m  the  diagnosis. 
...U^n^  ^"""^  chronic  abscesses  are  often  diffi- 
cult to  diagnose  from  each  other.    They  are  apt  to 

for  example,  in 

gands  and  near  jomts,  and  in  chronic  abscess  there 
I  a  rule'!!',''"''  inflammatory  phenomena, 

and   «f  ^  '''''         ^^^'^  abscesses, 

outline    ^r'T"''"^  globular  in 

li^tW  J  ]F  "  ^^^•^  ^l^^^ly  defined 

mitmg  wall  or  sac,  over  which  the  surrounding 
tissues  can  be  moved;   and  their  history  is  of  ef 

marked'bv  r'""  l''^"  ^^^Lss,  and 

marked  by  a  period  m  which  there  has  been  no 
increase  m  size.    Chronic  abscesses,  on  the  other 
hand,  are  almost  invariably  tubercdous  in  nature 
and  other  evidences  of  tuberculosis  may  be  pre  eTt' 
r,Krth'"fi"?  '7^'^''^'  ^^^'^        adjacent  ti  u  s 

Phenoment  7  '""T"'  "^"^  ^  — ^le 
pnenomenon,  is  of  great  assistance  in  diagnosis- 
for,  while  some  cysts  form  in  fixed  struct  uS  the 
great  majority  of  them  are  more  or  less  mo^'able 
The  mfluence  of  the  mfiltrating  character  of  th; 
wall  of  an  abscess,  as  distinguisher?  fmm  fi 
filtrating  cyst-wall  is  seen  Sj^JiT^Xt."; 

..oighbouring  part,  corraoullv   L  f  ,1 

causing  ^1,1  .o,„.,,„r"„fS'pa     atSTic,  f 

ilrsi.lace  organs  to  a  m„cL  I„s3»r  cxtoiit  ' 
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DIAGNOSIS   OF   PULSATING  SWELLINGS 

The  most  important  point  in  the  diagnosis  of  a 
pulsating  tumour  is  to  determine  whether  the 
tumour  is  an  aneurysm  or  not ;  and  secondly,  if 
an  aneurysm,  whether  the  whole  tumour  is  aneu- 
rysmal. As  a  rule  the  diagnosis  is  easy,  provided 
care  is  taken  and  reliance  is  not  placed  upon  any 
single  sign,  but  upon  a  due  weighing  of  all  the 
signs. 

The  tumours  which  pulsate  may  be  thus  enumer- 
ated :  -J    r  1 

Aneurysm — fusiform,  sacculated,  cirsoid,  false, 

arterio-venous. 
Pulsating  tumour. 

Tumour  or  abscess  situated  over  an  aneurysm. 
Tumour  or  abscess  situated  over  an  artery  or 

over  the  heart. 
Empyema. 
Encephalocele. 
Traumatic  cephalhydrocele. 
We  shall  first  detail  the  examination  that  should 
be  made,  and  then,  putting  together  the  facts  thus 
obtained,  mention  the  distinguishing  features  of  each 

of  these  tumoars.  . 

1.  Notice  the  position  of  the  swelling  in  rela- 
tion to  the  arteries  of  the  part. 

Aneurysms  are  only  met  with  in  or  ne.ar  tiie 
course  of 'main  arteries,  tumours  with  communica  ted 
pulsation  nro  onlv  found  over  largo  arteries.  Otlier 
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pulsating  tumours  may  occur  in  tlie  course  of,  or 
quite  away  from,  large  arteries. 

2.  Exanoine  tlie  pulsation  and  determine  the 
following  points  :  i.  Is  the  ijulsatiou  expansile,  i.e.  is 
the  tumour  enlarged  in  all  directions  by  each  beat 
of  the  heart,  or  is  the  impulse  heaving— a,  mere  lifting 
or  displacement  of  the  tumour  ?  This  is  best  de- 
termined by  observing  whether  two  fingers  placed  on 
opposite  sides  of  the  tumoui-  are  separated  by  each 
beat  or  are  merely  raised.  An  expansile  pulsation 
IS  caused  by  blood  being  forced  into  the  tumour, 
and  shows  that  it  is  either  an  aneurysm  or  a  very 
vascular  tumour.  A  heaving  pulsation  indicates  that 
the  tumour  is  so  close  to  an  adjacent  artery  or  the 
heart  that  it  is  lifted  by  it.  Should  an  aneurysm 
become  sobdified  without  obliteration  of  the  artery, 
the  impulse  wiU  be  heaving  and  not  expansile. 

_  u.  Is  the  pulsation  uniform  throughout  the  swell- 
ing ?  This  IS  usually  the  case  in  aneurysm.  If  the 
pulsation  IS  felt  only  along  the  course  of  the  artery 
It  is  commmncated.  If  parts  only  of  the  tumour 
pulsa,te  It  IS  probably  a  pulsating  mabgnant  growth. 

m.  Can  the  pulsation  be  abolished  by  changes  in 
the  position  of  the  tumom-  which  do  not  afiect  the 
circulation  through  the  part  ?  If  so,  the  pulsation 
is  a  commmncated  one. 

3.  Compress  the  main  ai  tery  of  the  part 
above  the  swelling,  and  notice  the  effect  upon 
rhe  swelling  of  thus  arrestmg  the  flow  through  the 
artery  of  the  part.  It  will  stop  the  pulsation,  except 
m  some  cases  of  cirsoid  aneurysm.  If  the  swelliiie 
spontaneously  shrinks,  it  is  an  aneurysm  with  free 
commmucation  with  the  artery.  While  the  main 
artery  is  still  compressed,  apply  a  qcntle 
pressure  to  the  tumour  and  uotiee  its  eifed 
if  gentle  pressure  on  the  swelling  does  not  cause  it  u' 
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diminish  in  size,  it  indicates  a  pulsating  growth,  or 
a  swelling  with  communicated  pulsation  not  open- 
ing into  a  cavity,  or  an  aneurysm  nearly  or  wholly 
solidified.  If  the  swelling  yields  to  gentle  pressure,  it 
shows  that  it  is  partly  fluid,  and  that  the  fluid  can 
be  passed  into  an  artery  or  into  some  cavity,  such 
as  a  vein,  a  joint,  or  a  serous  cavity,  or  a  deep 
pouch  of  an  abscess.  Such  a  tumour  may  be  an 
aneujysm,  an  arterio-venous  aneurysm,  an  abscess 
or  cyst,  or  an  encephalocele.  The  amount  of  re- 
ducibility  indicates  the  amount  of  fluid  contents. 

If  when  the  compression  of  the  artery  is  removed 
the  timiour  is  fiUed  out  again  by  two  or  three  heart- 
beats, it  shows  that  arterial  blood  is  distending  a 
sac,  and  that  the  tumour  is  an  aneurysm.  If  the 
pulsation  at  once  returns  uniformly  over  the  whole 
swelling  and  without  enlarging  the  tumour,  it  indi- 
cates either  that  the  pulsation  is  commimicated  or 
that  the  swelling  is  a  pulsating  growth. 

4.  Examine  carefully  to  determine  whether 
there  is  any  mobility  oJ  the  swelling  apart 
ii'om  the  neighbouring  ai'tery.  Arteries  admit 
of  a  limited  amount  of  lateral  movement  but  of 
none  in  their  length,  and  therefore,  having  relaxed 
as  far  as  possible  all  the  fasciae  and  muscles  of  the 
region,  the  surgeon  should  try  whether  the  swelling 
under  consideration  is  movable  in  the  line  of  the 
artery.  When  this  mobility  is  present  it  is  very 
strong  evidence  of  the  pulsation  being  communi- 
cated. As  an  example  of  the  great  diagnostic  value 
of  this  sign  may  be  mentioned  the  rise  and  fall  of  a 
thyroid  swelling  during  deglutition,  which  absolutely 
distinguishes  it  from  a  carotid  aneurysm.  Some 
swellings  with  communicated  impulse  are  quite  im- 
movable, e.g.  abscesses  over  arteries  ;  "  pulsating 
tumours  "  are  very  often  immovable  because  of  their 
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growth  from  bone.  Some  abdominal  tumours  may 
be  moved  from  over  an  artery,  and  so  lose  their 
pulsation. 

5.  Attempt  to  reduce  the  swelling  without 
compression  of  the  main  artery  above.  This  mani- 
pulation, like  all  the  others,  must  be  carried  out 
with  great  gentleness  and  care.  If  successful  it 
shows  that  the  reduced  part  of  the  swelling  is  fluid 
and  that  it  is  not  an  aneurysm,  and  further  that  it 
communicates  with  a  cavity  such  as  the  cranium  or  a 
joint.  By  this  sign,  then,  we  can  diagnose  a  synovial 
cyst  communicating  with  the  knee-joint  and  having 
commumcated  pulsation  from  a  popliteal  aneurvsm! 
or  an  encephalocele  from  a  "pulsating  tumour"  of 
the  cranium  Part  of  a  pulsating  swelling  may  be 
thus  reducible  m  the  case  of  two  tumours  of  different 
nature  blended  mto  one  swelling 

6.  Examine  for  bruit  and  for  thrill.  If  a  bruit 
IS  heard  over  the  swelling,  determine-(a)  Its  time: 
If  systo  ic,  the  sweUing  may  be  an  aneurysm,  ov 
irnur  '.rrrf an  artery,  or  a  very  vascular 
tumour ;  if  both  diastolic  and  systolic,  it  is  an 
aneurysm.  (6)  Whether  it  is  intensified  by  pres- 
sure;  if  It  IS  It  IS  due  to  partial  compression  of 
an  artery,  (c)  Whether  it  is  heard  over  the  whole 
tumour,  or  only  along  the  course  of  the  artery  the 

TlvuT^'''^:"  '"""^T'T  ^^'^m^i'^icated  pulsation. 
id)  Whe  her  it  can  be  heard  beyond  the  area  of 
the  swellmg  ;  if  so,  it  follows  that  the  tumour  is 
an  aneurysm.  umuui  is 

A  thrill  IS  felt  in  some  cases  of  aneurysm  but 
particularly  in  cases  of  direct  communication  be 
ween  an  artery  and  a  vein.    In  aneurysm  it  is 
limited  to  the  tumour,  and  its  presence^  depend 
upon   the  relative  size  and  conformation  o  ^t 
mouth  of  the  sac,  and  possibly,  too,  upon  the  con 
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dition  of  the  interior  of  the  sac.  In  aneurysmal 
varix  the  thrill  is  often  very  intense,  and  _  is  also 
characterized  by  its  wide  extent,  being  felt  in  some 
cases  along  the  veins  of  a  whole  extremity.  In 
certain  conditions  of  the  arterial  wall,  and  possibly 
also  of  the  circulating  blood,  a  thrill  can  be  pro- 
duced by  compression  of  an  artery  against  a  firm 
tumour  or  a  bone  ;  the  thrill  is  then  increased  by 
gentle  pressure. 

7.  Examine  the  pulse  in  the  arteries  beyond  the 
swelling.  If  the  pulse  wave  is  delayed,  smaller  in 
size,  and  a  sphygmogram  shows  loss  of  "  percussion 
stroke,"  these  signs  would  be  strong  evidence  of  an 
aneurysm.  If  the  pulse  is  unaltered  in  any  way,  it 
shows  either  that  the  tumour  is  a  very  vascular 
pulsating  growth,  or  that  its  pvdsation  is  com- 
municated only.  Loss  of  pulse  below  a  tumour 
may  be  caused  by  an  aneurysm,  by  a  ruptured 
aneurysm,  by  a  ruptured  artery,  or  by  embolism  ; 
it  cannot  be  due  to  compression  of  the  main  artery 
by  the  tumour,  so  long  as  that  tumour  itself  pulsates. 

8.  Examine  the  condition  of  the  heart  and 
arteries  generally.  Aneurysm  is  in  many  cases 
associated  with  arterio-sclerosis  and  hypertrophy  of 
the  heart. 

9.  Notice  the  outline  of  the  tumour,  whether 
well  or  ill  defined  ;  also  its  shape  and  tension,  and 
the  state  of  the  tissues  over  it,  and  of  the  parts 
distal  to  it.  Tumoiu's  and  aneurysms  are  well 
defined  and,  as  a  rule,  tense  ;  inflammatory  swellings 
and  leaking  or  ruptured  arteries  and  aneurysms  are 
always  ill  defined.  Extravasated  blood  may  reach 
and  stain  the  skin  ;  superficial  h}'perfeniia  and 
redema  are  common  over  inflamed  tissues ;  cold- 
ness and  wasting  of  a  limb,  even  paratysis,  may 
be  found  beyond  an  aneurysm,  and  oedema,  lividity, 
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aud  threatened  or  actual  gangrene  may  supervene 
upon  rupture  of  an  artery  or  of  an  aneurysm. 

It  is  necessary  to  insist  that  all  manipulations 
of  a  pulsating  tumour  should  be  conducted  with 
the  utmost  gentleness  aud  care,  and  that  when 
once  the  diagnosis  of  an  aneurysm  has  been  made 
110  further  manipulations  of  the  part  are  justifiable; 
It  IS  not  intended,  therefore,  that  all  the  above  pro- 
cedures are  to  be  gone  through  in  every  case  of 
pulsatmg  swelling.  The  surgeon  has  to  answer  the 
question,  Is  the  swelling  an  aneurysm  ?  and  it  is 
only  when  that  question  cannot  be  answered  in  the 
affirmative  that  such  varied  and  prolonged  manipu- 
lations are  justifiable  to  clear  up  the  diagnosis. 

It  may  be  well  to  state  here  that  an  aneurysm 
may  lose  its  fulsation—ia)  from  solidification  of  its 
contents,  (h)  from  occlusion  of  the  mouth  of  the  sac 
by  coagulum,  (c)  by  compression  of  the  artery  above 
by  the  sac,  or  {d)  by  its  rupture.  The  rupture  of 
an  aneurysm  may  take  place  slowly,  the  blood 
clotting  in  the  tissues  ;  or  rapidly  and  even  suddenly 
the  blood  infiltrating  the  tissues  far  and  wide  or 
escaping  into  a  cavity. 

10.  Pressure  eiieets.-Examne  the  parts  dis- 
tal to  the  tumour  for  signs  of  ojdema  and  dilated 
vein.s,   of  paralysis  of  sensory  or  motor  nerves 
Ihese  .signs  are  particularly  associated  with  aneu- 
rysms because  of  the  close  proximity  of  veins  and 
nerves  to  the  arteries  from  which  aneurysms  spring 
and  also  because  the  pressure  exerted  by  an  aneu 
rysm  is  so  very  great.    Another  striking  pressure 
ettect  of  aneurysm  is  rapid  absorption  of  bone 
most  commonly  seen  in  the  spine,  sternum,  or  femur 
The  wasting  of  muscle  in  a  limb  beyond  an  aneurysm' 
apart  from  paralysis  of  motor  nerves,  is  due  to 
lessened  blood  supply. 
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We  will  now  briefly  describe  the  diagnostic 
signs  oi  individual  pulsating  swellings. 

1.  If,  in  a  person  with  signs  of  general  arterial  de- 
generation, an  elongated  pulsating  swelling  is  found 
in  the  position  of  one  of  the  large  arteries,  which 
tapers  at  each  end  into  the  artery,  it  is  a  fusiform 
aneurysm.  Slow  growth  of  the  swelling  and  absence 
of  pressure  symptoms  are  more  frequently  met  with 
in  fusiform  than  in  sacculated  aneurysm. 

2.  A  circumscribed  globular  or  ovoid  tumour  over 
a  large  or  medium-sized  artery,  immovable  apart 
from  this  vessel,  with  expansile  pulsation  in  every 
part,  collapsing  to  some  extent  when  the  artery 
above  is  compressed,  and  then  yielding  to  pressure, 
filling  out  again,  when  the  compression  is  removed, 
with  two  or  three  strong  -bounding  pulsations,  with 
a  well-marked  bruit  conducted  along  the  artery, 
the  pdse  in  the  artery  beyond  the  sweUing  bemg 
retarded,  smaller  and  of  less  tension  than  in  the 
corresponding  vessel  of  the  sound  side,  is  a  sacculated 
aneurysm.  Should  there  be  a  history  of  an  injury  or 
of  strain,  of  alcoholism,  syphiUs,  or  gout,  or  of  a 
sense  of  something  giving  way  at  the  seat  of  the 
swelling,  and  should  the  heart  show  signs  of  hyper- 
trophy while  the  arteries  give  indications  of  general 
degenerative  disease,  this  diagnosis  will  be  confirmed. 
An  aneurysm  is  not  compressible  if  there  is  a  great 
deposit  of  clot  in  its  cavity,  although  even  then 
there  will  be  slight  modification  of  tension  produced 
by  compression  of  the  artery  above.  Bruit  and 
thrill  may  occasionally  both  be  absent. 

If  an  aneurysmal  tumour  becomes^more  clearly 
defined,  with  a  less  superficial  and  a  less  clearly 
expansile  pulsation,  and  it  is  less  compressible  and 
reducible,  it  indicates  the  gradual  obliieralion  of  its 
cavity  by  clot. 
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_  When  the  tumour  is  firm,  incompressible,  and 
exmbits  a  heaving,  non-espansile  pulse,  it  shows 
that  the  aneurysm  is  entirely  obliterated,  but  the 
artery  on  which  it  is  placed  is  still  pervious.  Such 
a  tumour,  if  seen  for  the  first  time  in  this  condition, 
would  be  distmgmshable  from  an  independent  solid 
tumour  over  the  vessel  by  its  fixity  to  the  artery. 
VVlien  all  pulsation  ceases  in  the  firm  contracting 
tumour,  It  shows  that  the  artery  from  which  it 
springs  IS  also  obliterated. 

If  the  tumour  is  noticed  to  enlarge,  and  at  the 
same  time  the  pulsation  has  become  more  superficial 
and  more  distinctly  expansile,  the  aneurysm  is  en- 
largtng  But  if  the  tumour  is  growing  rapidly,  and 
Its  outlme  has  become  less  defined  and  its  pulsation 
less  distmct,  there  is  a  small  ruptm-e  of  the  sac,  and  it 
IS  a  leaking  aneurysm.  But  if,  either  spontaneously  or 
after  some  injury  or  strain,  the  tumour  rapidly  be- 
comes greatly  mcreased  m  size,  with  an  eAtire  loss 
of  Its  clearly  marked  outhne,  with  first  great  weak- 
enmg  and  soon  total  loss  of  its  pulsation,  and  loss 

,i  'V^^  it  ias  ruptured-it 

is  a  diffused  aneurysm. 

X-rays  may  be  of  help  in  the  diagnosis  of  an 
aneurysm.  Under  the  screen,  especiali;  in  cases  of 
intrathoracic  aneurysm,  pulsation  may  be  seen  before 
It  can  be  detected  by  the  hand,  and  a  skiagram  wTll 
show  the  outlme  of  the  whole  tumour  and  so  enable 
Its  size  and  relations  to  be  fully  appreciated. 

...  An  irregular  compressible  swellmg,  obviouslv 
formed   of   tortuous   and   sacculated   t^bes  witb 

ia  the  scalp  and  the  ^a^uIZ:'^^^^^ 
deeper  situations,  such  as  the  orbit  and  iliac  foss  " 
bometimcs  congenital,  it  is  more  common  befS.  than 
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after  30  years  of  age,  and  it  may  follow  an  injury. 
As  it  grows  it  extends  superficially,  and  does  not 
exhibit  a  tendency  to  form  a  globular  tumour. 
The  skin  covering  the  swelling  is  hotter  than  the 
surrounding  skin ;  it  may  be  thickened,  but  is 
often  thinned,  inflamed  or  ulcerated.  The  arteries 
which  lead  to  the  swelling  are  often  dilated  and 
tortuous. 

4.  If  the  vein  or  veins  of  a  part  are  found 
dilated,  with  expansile  pulsation,  well-marked  thrill, 
and  a  loud  rasping  or  hissing  continuous  murmur, 
the  murmur  being  increased  in  intensity  at  each 
cardiac  systole,  and  conducted  along  the  veins  for 
some  distance,  it  is  an  aneurysmal  varix.  If,  in  addi- 
tion to  these  signs,  there  is  a  more  or  less  distinct 
tumour  at  the  spot  where  the  murmur  is  most 
intense,  fixed  to,  but  distinct  from,  the  artery  and 
vein,  compressible,  with  expansile  pulsation,  it  is  a 
varicose  aneurysm.  These  diseases  generally  follow  an 
injury,  either  a  stab  or  a  gunshot  wound.  As  a  rule 
an  aneurysmal  varix  develops  within  a  very  short 
time,  but  a  varicose  aneurysm  may  not  appear  for 
months  or  even  years.  The  bruit  is  not  uncommonly 
so  loud  as  to  be  audible  to  the  patient,  and  some- 
times even  to  bystanders.  The  name  arterio-venous 
aneurysm  or  aneurysm  by  anastomosis  is  apijlied  to  both 
of  these  conditions. 

5.  If  after  an  injury  or  strain  an  ill-defincd  swell- 
ing suddenly  or  rapidly  develops  over  a  large  artery, 
with  expansile  pulsation,  rough  bruit,  and  thrill, 
gradually  increasing  tension  and  cutaneous  ecchy- 
mosis,  and  there  is  aboUtion  of  the  pulse  and  venous 
obstruction  with  (Edema  below  the  swelling,  it  is  a  rup- 
tured artery.  If  the  case  is  seen  for  the  first  time  after 
rupture  has  occurred,  the  diagnosis  between  a  rup- 
tured artery  and  a  ruptured  aneurysm  will  rest  upon 
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the  history.  If  the  patient  had  a  tumour  or  noticed 
a  '  beating  "  sensation  or  neuralgic  pain  down  the 
hmb,  or  venous  distension,  and  if  the  vessels  are 
found  atheromatous  and  the  heart  hypertrophied, 
It  would  point  to  the  presence  of  an  aneurysm.  As 
regards  the  aboHtion  of  the  pulse  in  the  arteries 
below  an  aneurysm,  it  must  be  remembered  that 
while  this,  when  taken  with  other  signs,  is  a  most 
characteristic  sign  of  a  ruptured  artery  or  diffused 
aneurysm,  it  must  not  be  depended  upon  alone,  for 
It  may  be  caused  by  the  gradual  growth  of  an 
aneurysmal  tumour  compressing  and  then  obliterat- 
ing the  mouth  of  an  artery,  or  by  plugging  of  the 
artery  by  a  portion  of  clot  displaced  from  the  sac. 
When  an  artery  is  torn  completely  across,  or  an 
aneurysm  ruptures  by  a  large  aperture,  the  tumour 
is  devoid  of  pulsation. 

6  If  a  tumour  has  an  expansile  pulsation  which 
IS  ielt  all  over  the  tumour,  or  is  present  in  certain 
situations  only,  and  if  it  neither  coUapses  nor  is  com- 
pressible when  the  artery  above  is  controlled,  and 
the  pulsation  returns  at  once  when  the  pressure  upon 
tje  artery  is  removed,  it  is  a  "pulsating  tumour." 
It  the  tumour  has  been  first  noticed  away  from  the 
site  of  a  mam  vessel,  or  has  shown  pulsation  only  late 
in  Its  history  if  it  be  fixed  to  a  bone  and  the  bone 
can  be  traced  over  its  base  or  surface  for  any  dis- 
tance if  there  is  expansion  of  the  bone,  egg-shell 
cracHing,  or  spontaneous  fracture  of  the  bone  the 
diagnosis  IS  rendered  more  certain.  These  tumours 
are  often  of  irregular  outline  and  of  varyin-  con 
sistence  at  different  places;  a  soft  blowing  mm-mui 
may  be  heard  in  them. 

A  similar  tumoiir  attached  to  the  skull  occui's  in 

a^cirm^  -alignancy,"  and  i^a 

caicmoma.    Ihe  presence  of  a  carcinoma  in  the 
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thyroid  gland  confirms  the  diagnosis,  although  in 
some  cases  the  gland  appears  to  be  the  seat  of  a 
simple  enlargement  only,  or  even  quite  normal. 

7.  The  diagnosis  of  abscess  or  other  tumour  asso- 
ciated with  aneurysm  is  fraught  with  great  diflB- 
calties.    The  presence  of  an  abscess  will  have  to 
be  determined  by  the  usual  signs  of  that  affection, 
the  ill-defined  swelling,  fluctuation,  redness,  heat, 
severe  paio,  and  pyrexia.    The  association  of  aneu- 
rysm with  it  may  be  suspected  from  the  history  of 
the  case,  and  the  suspicion  becomes  confirmed  if  a 
blowing  bruit  is  detected  ;   and  if,  in  addition  to 
that,  it  is  found  that  the  swelling  collapses  some- 
what, and  is  compressible  when  the  artery  above 
is  controlled,  and  then  fills  out  again  with  successive 
thuds  when  the  compression  is  removed,  the  diag- 
nosis of  abscess  over  an  aneurysm  becomes  certain.  If 
one  part  of  a  pulsating  swelling  is  found  to  be  more 
or  less  clearly  marked  off  from  the  rest,  and  to  have 
a  heaving  and  not  an  expansile  impulse,  to  be  un- 
yielding when  the  artery  above  is  compressed,  and 
to  be  movable  apart  from  the  rest  of  the  swelling, 
a  solid  tumour  over  an  aneurysm  is  to  be  recognized. 
Should  a  swelling  with  these  general  characters  be 
foimd  to  fluctuate,  and  there  are  no  signs  of  inflam- 
mation, the  association  of  cyst  and  aneurysm  must  be 
diagnosed.    If  the  fluctuating  part  of  the  tumour 
is  reducible  quite  apart  from  controUiug  pressure 
upon  the  artery  above,  and  after  reduction  fills  out 
gradually,  this  diagnosis  is  confirmed. 

8.  If  a  tumour  with  a  heaving  impulse  is  found 
over  a  large  artery,  and  it  neither, collapses  nor  is 
compressible  when  the  artery  above  is  controlled, 
and  if  tlie  pulsation  at  once  returns  in  its  origmal 
force  on  removing  the  pressure  upon  the  vessel,  and 
especially  if  the  pulsation  is  lessened  or  lost  with 
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alteration  in  the  position  of  the  tumour,  or  if  the 
tumour  can  be  moved  apart  from  the  artery,  it  is  a 

So th  Z^t""  "^'^  communicated  pulsation. 

Jioth  brmt  and  thrill  are  usually  absent  in  such 
cases,  as  weU  as  the  characteristic  alterations  m 
he  arterial  pulse  beyond  the  tumour ;  but  each  of 
hese  signs  may  be  met  with  or  may  be  produced 
by  pressmg  the  tumour  more  firmly  against  the 
vessel.  Should  the  tumour  fluctuate"^  aS  be  in 
compressible  and  immovable,  with  an  ill-defined 
oatlme  unaltered  except  m  the  one  matter  of  puls- 
ation by  control  of  the  artery  on  the  cardiac  s  d 
the  /  "g"'^  °f  mflammation  m 

over  an  artep.,  with  commumcatcd  pulsation.    If  how- 

ound  to'l  "^S  '^^^^  characte^sHs 

ound  to  be  compressible  and  reducible,  whether  the 
artery  above  is  controlled  or  not,  and  it  fUh  out 

o^::\r:H::'^'':'^r'r  ^^^^^-'^  reducible 

wU    be  °.      ^'^^-^^^d.    In  the  ham  this 

will  be  a  synovial  cyst.    A  cyst  over  an  artery  not 

communicatmg  with  a  joint  or  other  cavity  resemble 

an  abscess,  except  that  it  is  more  deftned^i  outline 

SSoT  - 

In  no  mx  what  there  is  smiling  over  an  meru 

ISJlT'" '° "     »""■'  S 

9.  A  fluctuating  swelling  on  the  Ipft  «,vi^    t  xi 
chest,  that  pulsates  synchroLusly  w/tf  thf  Lalt 
fixed  to  the  chest-wall,  and  slowly  enlarLV?.  / 
accompanied  by  displacement  of  the  honS'  f  .1!' 
nght,  dullness  over  the  subiacent  .ien  o  n    .  ° 
fever  and  dyspnoea,  is  a  IZL^"^ 

10.  A  congotiital  sessile  tumour  fixert  tn  tl,„  i  n 
fluct„.t,ug.  aud  „*h  „„,e      less  we^-l^td  e"' 
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pansile  pulsation,  is  an  encephalocele.  These  tumours 
are  most  frequent  over  the  middle  of  the  occipital 
bone,  then  at  the  root  of  the  nose,  or  at  either  fon- 
tanelle  ;  but  they  may  occur  in  connexion  with 
the  base  of  the  skull,  and  project  into  the  pharynx. 
They  are  more  or  less  globular  in  shape,  become 
more  tense  during  strong  expiratory  efforts,  and  are 
partially  reducible  into  the  skull.  Pulsation  may 
be  absent  owing  to  the  amount  of  fluid  m  the 
sac  (meuingo-encephalocele).  These  tumours  are  very 
generally,  but  not  always,  associated  with  hydro- 
cephalus. 

11.  If  after  an  injury  to  the  vault  of  the  skull 
in  a  young,  child  a  swelling  forms  which  persists 
and  remains  soft  and  partially  reducible,  pulsates 
synchronously  with  the  heart,  and  has  an  impulse 
on  coughing  or  crying,  it  is  a  traumatic  cephalhydrocele, 

12.  A  similar  swelUng  is  met  with  after  a  decom- 
pression operation,  if  at  the  time  of  the  operation  the 
cause  of  the  increased  tension  within  the  skull  be  not 
removed,  but  as  a  rule  such  a  swelHng  steadily  in- 
creases in  size. 

If  after  a  gunshot  wound  of  the  skull  the  scalp 
heals  soundly  but  there  is  a  gap  in  the  cranium  which 
is  not  fiUed  by  new  bone,  a  bulging  of  the  bram 
through  this  gap  results  in  a  small  swelling  presentmg 
the  same  physical  characters.  In  the  absence  of 
intracranial  inflammation,  such  a  swelbng  does  not 
increase  in  size. 


CHAPTER  XXI 
GENERAL  DIAGNOSIS  OF  ULCERS 

The  diagnosis  of  an  ulcer  includes  the  recognition 
of  Its  condition  and  its  cause.  The  determination  of 
the  former  depends  upon  a  careful  observation  of  its 
Jeatures,  whilst  to  recognize  the  latter  necessitates 
m  many  cases,  m  addition,  an  examination  of  the 
general  condition  of  the  patient,  a  history  of  the 
progress  of  the  sore,  the  detection  of  any  concomitant 
aifections,  and  possibly  bacteriological  and  micro- 
scopical investigations.  We  shaU  describe  first  the 
features  of  ulcers,  secondly  the  diagnosis  of  their 
conditions,  and  then,  briefly,  the  diagnosis  of  each 
torm  of  ulcer  that  may  be  met  with. 

1.  General  features  of  ulcers,  i.  Base  of  the 
ulcer.-Notice  (a)  whether  it  is  shallow  or  deev 
mdicating  a  sUght  or  more  extensive  loss  of  sub- 
stance ;  (&)  whether  it  is  smooth  and  more  or  less 
ghstemng,  i.e.  inactive  ;  (c)  whether  it  is  covered 
with  slough.  I.e.  tissue  in  process  of  destruction  bv 
gangrene,  or  {d)  with  granulations,  indicating  a 
more  or  less  perfect  attempt  at  heahng  ;  (g) 
whe  her  there  is  mmtration  of  the  base,  recognized 
by  thickenmg  of  the  underlying  structures.  Such 
infiltration  may  be  accompanied  by  deep  excavation 
of  the  ulcer  or  by  the  projection  of  large  warty 
excrescences  from  its  base.  "cvity 

The  base  of  an  ulcer  may  exhibit  special  charac- 
teristics, such  as  those  which  constitute  it  a  siZs 
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or  a  fistula  {see  Cliap.  XXIL),  or  it  may  be  covered 
with  tlie  false  membrane  of  diflillieria. 

ii.  Edge  of  the  ulcer.— This  may  be  sloughy  and 
irregular  when  the  process  is  still  advancmg,  or 
'punched-out  when  a  slough  has  separated ;  or  rounded 
and  thickened,  indicating  a  chronic  stationary  ulcer. 
An  infiltrated  edge,  firm  and  swollen  and  contmuous 
with  an  infiltrated  base,  demonstrates  that  the  ulcer 
is  secondary  to  a  previous  infiltration  of  the  tissues, 
e.g.  a  granuloma  or  carcinoma.    Further,  the  edge 
may  be  undermined,  i.e.  there  is  more  widespread 
destruction  of  deep  tissues  than  of  the  skm,  or  it 
may  be  everted  as  in  ulcerating  cancers.    Or  it  may 
be  obscured  by  a  sprouting  mass  of  granulations  or 
new  growth.    Finally,  in  an  epitheliatmg  ulcer  the 
edge  is  shelving,  and  careful  observation  reveals  three 
concentric  zones:    the  innermost  narrow,  smooth, 
and  deep-red  in  colour,  the  middle  of  a  pale-pnrpl^sh 
hue  and  the  outermost  milk-white  and  covered  witn 
thin  epidermic  scales.    Note  should  be  made  of  the 
shape  of  the  ulcer,  whether  the  edge  is  straight, 
irregular,  or  curvilinear-formed  by  the  coalescence 
of  adjacent  circular  ulcers. 

iii  Condition  of  tlie  tissues  surrounding  tlie  «lcer.— 
These  may  be  quite  healthy,  showing  the  hmited 
character  of  the  lesion,  or  inflamed  or  eczematous,  and 
it  must  then  be  determined  whether  the  ulcer  pre- 
ceded this  condition  or  vice  versa.    The  tissues  may 
be  infiltrated  and  matted  together,  or  there  may  be 
crreat  overgrowth  of  the  surromiding  epidermis  as  in 
?<  perforating  ulcer  "  of  the  sole.  There  may  be  definite 
eircumscribed  infiltration,  due  to  the  presence  of  a 
tumour,  part  of  which  has  ulcerated.    In  some  c^ses 
the  surroiinding  skin  is  cold  aivi  hvid  ;  attention  shouM 
then  bo  directed  to  the  vessels  of  the  part-mdurat  on 
tortuosity,  or  obstruction  of  arteries,  varicosity  or 
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occlusion  of  vems ;  and  to  the  nerves-altered  sensa- 

^Xa^rir « 

variJs"  ""^"^^  «f  discharge 

vanes  directly  according   to   the   activity  of  the 

^ce  ative  process  and  aversely  to  the  ra^pidty  o 
Z    fit     %      i"''''^^''^  by  admixtire  with 

spot's  on'2"si:i:  Ttizzrr'-'' 

pam  IS  only  excited  by  movement  of  tl.^! 
by  contact  with  its  surface 

The  examination  of  the  uJppr  anri  +• 
diately  surrounding  it  m\Z  ^''T.f^*^  tissues  imme- 

the  led  or  tSTol  of  Jl^'  ff  ^  "^m  over 

distant  £rom  the  heart  (the  ti™^?  H  f "o"^' 
-._^arep.„,ab,,,ue't^S:ut;^«,S;Sre' 
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When  foimd  upon  paralysed  limbs  the  cause  is  most 
likely  to  be  some  trophic  condition.  Speaking  gener- 
ally/a  wide  distribution  of  ulcers  indicates  some  blood- 
borne  affection,  whilst  a  local  groupmg  may  be  the 
result  of  either  constitutional  or  local  causes 

Certain  forms  of  ulceration  are  almost  hmited  to 
definite  regions  of  the  body,  e.g.  lupus  to  the  face 
and  arms,  rodent  deer  to  the  upper  half  of  the  face 
varicose  ulcers  to  the  lower  half  of  the  leg  soft 
sores"  to  or  near  the  genitals,  tuberculous  ulcers  to 
the  neck  or  over  bones  and  jomts. 

(2)  Number  of  ulcers.-The  greater  the  number  of 
ulcers  the  more  likely  are  they  to  be  ^o  ^  j;?^" 
stitutional  cause ;  but  a  single  ulcer  may  be  syphilitic 
and  widespread  ulceration  may  be  d^^<;  ^  ^ 
cause,  such  as  scabies.  Caution  niust  therefore  be 
used  in  attaching  importance  to  this  factor. 

(3)  Shape  of  the  ulcer.-Syphilitic  ulcers  are  very 
commonly  either  circular  and  punched-out  or  by 
the  coalescence  of  several  circular  ^^t^'  ^^^f  ^ 
a  sinuous  outlme  rarely  seen  m  any  other  condition. 
Tuberculous  ulcers  are  commonly  oval  m  shape 

U)  Mode  of  origm.-Inqmries  into  the  mode  ot 
origin  may  reveal  a  purely  traumaHc  o^nse  or  wha 
mav  be  termed  a  partially  traumatic  one-i.e.  tJie 
Snal  ii  iu^y  is  unittended  by  destruction  of  tissue, 
^nHceritJu  only  follows  as  a  ^^^^^^^^^ 
fection,  possibly  favoured  by  1°?'^^  ,^.f  ^^^^^^^^  • 
tliP  nart  or  a  general  depressed  state,  sucli  as 
'Lrl::.Jr.  muess  or  m  tho^  ^^^^^ 

diabetes,  renal  disease,  ''^''f'^-J^'^'^^^ 
an  ulcer  is  seen  to  origma  e  in  a  ^i^'-  J^lack  g^i 
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nodules,  or  a  definite  tumour,  e.g.  in  lupus,  gumma 
or  epithelioma.  Lastly,  ulcers  may  result  from  the 
progress  of  inflammation,  either  spreading  from  the 
surface  mto  the  deeper  tissues,  as  in  eczematous 
ulceration,  or  from  the  deeper  structures  to  the 
sui-face,  as  m  the  ulcers  formed  by  suppurating  or 
caseatmg  lymphatic  glands. 

(5)  State  of  the  glands  which  drain  the  affected  area 
—It  the  glands  into  which  the  ulcerated  area  drains 
are  enlarged,  it  is  evidence  of  the  infective  nature 
of  the  ulcer,  and  the  result  of  the  infection  of  the 
gland  IS  often  cjmte  characteristic.    In  pyogenic  ulcer 
and     soft    chancre  a  single  gland  becomes  acutely 
swollen,  with  the  usual  signs  of  periadenitis.    With  a 
syphilitic  chancre  several  glands  are  found  moderatelv 
enlarged,  firm,  not  tender,  and  movable  in  the  cel- 
lular tissue.    In  epithehoma  the  glands  first  become 
firmer  than  normal,  then  steadily  enlarge  and  become 
fixed  in  their  bed     The  absence  of  glandular  enlar^! 
ment  m  rodent  ulcer  is  very  noteworthy.  ^ 

(6)  Age.— Traumatic  ulcers  may  be  met  with  at 
any  age  ;  excluding  these,  the  ulcers  most  common 
m  children  and  young  persons  are  tuberculous  sores 
and  lupus,  and  ulcers  from  congenital  syphilis;  in 
adults,   syphilitic  rdcers  predominate;  in  middle 
life  and  old  age,  "chronic"  and  "varicose"'  ulce  7 
gouty  and  malignant  ulcers,  including  rodent  ulcers 
are  most  frequent.    The  influence  of  age  t  by  no 
means  absolute,  even  rodent  ulcer  having  been  met 
with  under  20  years  of  age.  ^  "^^^  ■ 

2.  Conditiou  of  au  uleer.-Ulcers  may  be 
classified   into   three   main   groups,  according  to 
whe  her  they  show  signs  of  .spreading,  of  J>eaU„o 
or  of  being  more  or  less  slalionary 

..  Spreading  ulcers.  -  The  characteristics  of  a 
spreading  son,  arc  an  entire  absence  of  granulations 
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over  the  base,  which  is  either  uneven  and  spongy 
in  appearance,  or  more  or  less  completely  covered 
with  sloughs;  an  uneven,  irregular,  inflamed,  or 
sloughing  edge ;  and  an  inflamed  or  csdematous  con- 
dition of  the  surrounding  skin.  There  is  free  dis- 
charge of  purulent  or  sanious  fluid,  and  a  history  of 
pro'^ressive  enlargement  in  one  or  in  all  directions. 

ii.  Healing  ulcers.  — The  characters  of  an  ulcer 
which  is  healing  are  a  base  covered  with  even 
florid  granulations,  an  epitheliating  edge  of  three 
concentric  zones,  an  absence  of  inflammation  m  the 
surrounding  tissues  and  of  pain,  and  the  discharge 
of  a  small  amount  of  turbid  serum.  In  the  less  satis- 
factory grades  of  healing  the  granidations  are  un- 
even, exuberant,  easily  bleeding,  or  pale,  flabby, 
and  oedematous,  the  edge  may  be  thin  and  pui-plisli, 
the  surrounding  tissues  still  inflamed,  and  the  dis- 
charc^e  frankly  purulent.    Such  ulcers  may  be  pamful. 

iii  Stationary  ulcers.  —  Great  variations  are  met 
with  in  chronic  ulcers,  but  the  features  common  to 
aU  are  an  absence  of  healthy  granulations,  a  thick- 
ened, rounded,  adherent  edge,  infiltration  of  the 
surrounding  tissues,  thickening  and  pigmentation  ol 
the  skin  in  the  neighbourhood,  and  a  thm,  watery, 
but  foul  discharge.  Severe  pain  and  tenderness 
may  be  present,  especiaUy  in  chronic  ulcers  of  the 
anus  and  legs. 

The  various  ulcers  that  are  commonly  met  mth 
m  surgical  practice  are  conveniently  classified  under 
the  three  following  headings : 

1   Ulcers  due  to  injury  or  to  pyogenic  organ 
isms,  witli  or  without  predisposing  circu- 
latory or  nervous  disturbances. 

2.  Ulcers  due  to  specific  inicro-organisuis. 

3.  Malignant  ulcers. 
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1.  Traumalie  or  pyogenic  uIcers.-Tlie  fol- 
lowmg  ulcers  belong  to  this  group  : 

i.  Traumatic  iilcer. 

ii.  Varicose  ulcer, 
iii.  Eczematous  ulcer. 

IV.  Perforating  or  trophic  ulcer. 

V.  Bedsore. 

vi.  Gouty  ulcer. 
_     1.  All  ulcer  occurring  in  a  healthy  subiect  and 
n  hea  thy  tissues,  as  the  result  of  an  mTy  is  a 

'  vamose "  It.  "P^^^^"^  --'^-^ 

fh.\^  ''^'''T  '^^'^^^^^i  «n  tlie  lower  half  of 

ba  e'l^^^oth'''"'  "''^y  -^^^  depressed 

formed  with  a  few  scattered,  ill- 

^  snsr/adhLtt^  - 

gested,  tender  and  adherent  rrounlSo-'l?;  Zi 

-e^mg  .:;;/tar  ite  ti: 
arn:'2^VTrrcA:s:f  Tr  -'''''^  '^-^^ 

degrees  of  pam  ""^    ^^'^  '""'''^  ^^^T^^g 

clenei  ^oS^'s^l^''^'' {t  ^^^used  area  of  red- 

of  epidermt^ld  Vef  dfsf^^^^^^^^  T^^^  ^-^^ 

ulcer.    Such  sores  are  oftef  muTS 

to  determine  whether  tL      z^eta  ^.V'^T^'?* 

ulceration,  for  sometimes  th  dTchar.T'f 

ulcer,  or  an  improper  mode  nf  T      S"'  fi'om  an 

eczematous  conditzo'n  oT  slSn  a^JuTd""'  ''T' 
different  oricrin.  ""'"^^^        "leer  of 
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iv  Avery  chronic  painless  ulcer  on  the  sole  of  tbe 
foot,  surrounded  by  thick  horny  cuticle,  deep,  and 
leading  down  towards  or  to  bone,  is  a  perforating  or 
trophic  ulcer.  Such  ulcers  are  usually  small,  and  may 
be  multiple.  They  are  found  in  connexion  with 
diseases  causmg  antesthesia  of  the  sole,  such  as 
locomotor  ataxy,  spina  bifida,  caries  of  the  spme, 
neuritis  from  any  cause,  leprosy,  and  m  congenital 

club-foot.  , 

V.  An  ulcer  occm-ring  over  the  sacrum,  scapula}, 
or  heels  in  a  debilitated  patient  confined  to  bed,  pre- 
ceded by  hyperismia  of  the  skin,  and  extending 
steadily  and  painlessly  both  in  area  and  depth,  the 
edge  being  irregular  and  thin,  the  base  covered  with 
slough  and  with  an  offensive  discharge,  is  a  bedsore. 

vi  An  ulcer  occurring  over  a  gouty  deposit,  small, 
shallow,  and  smooth,  the  discharge  from  which  leaves 
a  white  chalky  deposit  on  the  surrounding  sk-m  is 
a  gouty  ulcer.  There  wiU  be  the  history  and  other 
evidences  of  gout  to  aid  in  the  diagnosis. 

2.  Ulcers  due  to  specific  micro-organisms. 
—The  ulcers  included  in  this  group  are  : 

i.  Syphilitic. 

ii.  Tuberculous. 

iii.  Soft  chancre. 

iv.  Actinomycosis.  . 

i  SyphUitic  ulcers. —  An  nicer,  usually  single 
acute  in  its  course,  with  well-marked  mduration  of 
the  base  and  edge,  the  ulceration_  bemg,  perhaps, 
not  more  than  a  superficial  abrasion,  and  accom- 
panied by  moderate  enlargement  of  the  neighbou  mg 
group  of  lymphatic  glands,  which  ai-e  firm,  but  mov- 
able mider  the  skin  and  over  each  other,  is  probably 
a  Hunterian  chancre.  The  diagnosis  should  not  rest 
upon  the  above  characters,  but  upon  the  detection 
n  the  discharge,  or  in  a  drop  of  fluid  withdrawn  b) 
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meaus  of  a  hypodermic  syriiio;e  from  the  sore,  of  the 
Sfvronema  ■palhdum,  the  specific  organism  of  syphilis 
(-tor  method,  see  p.  622.) 

Romid  or  oval  uicers  in  a  cachectic  patient  not 
very  numerous  but  widely  scattered,  with  purplish 
margm  and  steep  sides,  the  soft  base  obscured  by 
dried  secretion  m  the  form  of  a  Iimpet-shell-shaped 
brown  crust  are  secondary  syphilitic  ulcers  or  r/pia 
diagnos^r  ^^'''"''^'^^■^  ^-^^^t'^"  confirm  the 

ieJur^r  ^^^^^  "^^"^y  characteristic 

features,  one  or  more  of  which  may  be  present  in 
any  given  case.    They  are  as  follows  ^ 
^^(a)^  fc6..-They  are  oft.n,  but  not  always, 

It  on  the  leg  they  are  not  hmited  to  the  lower  half 
are  more  common  on  the  outer  than  on  the  inner 
side  and  are  very  frequent  about  the  knee 

ous  fromThT  i^^<^gularly  sinu- 

ous irom  the  coalescence  of  adjacent  sores  An 
u  cer  healmg  at  one  edge  and  spreading  at  the  otht 
or  an  annular  sore,  is  very  characteristic.  ' 

id)  Character.-A  pmiched-out  appearance  •  or 
a  base  covered  with  a  tough,  yellow  sh-grey  ' 'wet 

tissues  and  the  absence  "  S  1  nt  ""'Tf'^ 
tures^^of  the  deep  and  peS^s'ThrrSs'':, 
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Wassermanu's  reaction  is  in  the  great  raajority 
of  cases  positive,  and  confirmation  of  the  diagnosis 
should  be  sought  in  this  test. 

ii.  Tuberculous  ulcers. — If  the  ulcer  is  chronic  and 
superficial,  situated  in  a  nodular  eruption  on  the  face, 
arm,  or  hand,  which  commenced  during  childhood 
or  youth,  has  only  very  slowly  broken  down,  and 
has  left  smooth  and  shining  scars  behind,  it  is  lupus. 
By  the  chronicity  of  the  growth  lupus  is  distmguished 
from  chancre  and  epithelioma;  it  difiers  from  the 
ulcerating  tubercles  of  syphilis  in  the  greater  softness 
and  vascularity  of  the  tubercles,  its  much  slower  and 
less  destructive  course,  as  well  as  by  the  difierent 
associated  affections,  and  by  a  negative  Wassermann 
reaction. 

An  ulcer  with  pink  or  livid  undermined  edge, 
with  weak  flabby  granulations  covering  the  base, 
and  thin  purulent  discharge,  occurring  m  a  child 
or  young  person,  is  a  tuberculous  ulcer.  These  ulcers 
are  most  common  over  lymphatic  glands  in  the  neck 
or  elsewhere,  or  over  joints.  They  result  from  the 
bursting  of  a  collection  of  tuberculous  debris  which 
first  causes  redness  and  thinning  of  the  skin.  At 
this  stage  the  condition  may  be  mistaken  for  a  true 

iii  Soft  chancre.— Multiple  ulcers,  situated  on  the 
Lrenitals,  or  adjacent  parts  of  buttock  or  thigh 
having  shelving,  fissured  edges,  a  soft  base  covered 
with  greenish  sloughs,  surrounded  by  a  red  areola 
and  exuding  a  copious  purulent  secretion,  the  neigh- 
bouring glands  rapidly  becommg  inflamed  and  tend- 
ing to  suppurate,  are  soft  sores  or  chancroids. 

iv  Actinomycosis.— An  ulcerated  surface  occurring 
in  a  nodular  thickening  of  the  skm  over  tlie  lower  jaw 
or  neck,  from  which  sinuses  lead  mwards  towards  tlie 
buccal  cavity,  with  a  thin  purulent  or  samous  dis- 
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aud  ?  hiL"""  •^f^f.^g^T^*  °f  ^^'^  lymphatic  glands, 
aud  a  history  of  the  ulceration  being  secondary  to 

fs  on  fl"^'  r\'^\^  actinomycosis.  The  diagnosis 
iZlel"^'     by  finding  i.  the  discharge  "sdphur- 

f  ivr  V  ^^^^  tlie  trunk 

Malignant  ulcers  niclude  the  following  • 
1.  Kodent  ulcer.  °  ' 

ii.  Epithehoma. 
_    iii.  Ulcerating  carcmoma  and  sarcoma 
1.  A  very  chronic  ulcer  on  the  face  of  an  elderlv 
person,  slowly  destroying  all  the  tissues  preseS 
a  very  narrow  mdurated  edge  and  a  smooth  shaT 

hou.ir';;''"^^'^^  ^^^^^      ^-'^-g'  C  steadit 
of  T;lhatic  P^'^S^^^^*"?'  -t^out  infection 

ot  ^ymphatic  glands,  is  a  rodent  ulcer.    (See  also 

m\cm^?f  "^""f-  ^'^^^^^g  ill  a  person  at  or  past 

rarely  multiple.  The  ^g.  oitl7„J^^^T""'^ 
gressive  character  of  the  Section  iu  Pl- 

edge and  ba,e.  and  the  elTgement't 
P  W^glands  are  eminently  chaJaSSt,':,'  '(I'S 

character,  drying        the  ^^^S  ZVZl 


298  SURGICAL  DIAGNOSIS 


in  which  it  forms  ;  at  times  it  is  fungating,  at  others 
deeply  excavated.  It  may  be  ulceration  of  the 
primary  tumour  or  of  glands  secondarily  involved. 
The  character  of  the  tumour,  whether  carcinoma  or 
sarcoma,  is  largely  determined  by  the  site  of  origin 
of  the  primary  tumour.    {See  Chap.  XVIII.) 

The  diagnosis  of  ulcers  of  the  genital  organs  is 
given  at  p.  622. 


CHAPTER  XXII 
DIAGNOSIS  OF  SINUS  AND  FISTULA 

In  surgery  the  name  sinus  is  given  to  a  "long 
narrow,  suppurating  canal,"  and  fisiula  to  such  a 
canal  when  it  commimicates  with  a  mucous,  synovial 
or  serous  cavity.  An  unnatural  direct  communica- 
tion between  two  adjacent  mucous  surfaces  is  also 
called  a  fistula. 

The  diagnosis  of  a  sinus  is  established  by  the 
passage  of  a  probe  along  it,  but  the  size  and  character 
ot  Its  aperture,  the  induration  of  its  wall,  and  the 
amount  of  discharge  which  flows  from  it,  or  the 
special  means  by  which  that  discharge  can  be  made 
to  flow,  are  other  signs  by  which  a  sinus  can  generallv 
be  recognized.  A  sinus  being  recognized,  the  sur- 
geon must  first  decide  whether  it  is  a  fistula  by 
noticing  the  character  of  the  discharge,  and  'also 
whether  a  probe  passed  along  it  enters  a  mucous 
synovial,  or  serous  cavity.  ' 

Fistula — Salivary  fistula,  branchial  fistula,  urin- 
ary fistula,  faecal  fistula,  anal  fistula,  and  urachal 
hstula  are  noticed  in  later  chapters.  Recto-vesical 
fistula  IS  recogmzed  by  the  passage  of  faeces  and 
natus  with  the  unne,  and  sometimes  by  the  escane 
of  urine  from  the  bowel.    Recto-vaginal  and  vesiL 
vagmal  fistulce  are  diagnosed  by  the  passage  of  fajces 
or  u  nne  from  the  vagina,  and  also  by  "direct  in- 
spection of  the  part :    where  urine  dribbles  con- 
tinually into  the  vagma  the  fistula  opens  into  the 
bladder ;  where  it  only  flows  into  the  vagina  durinl' 
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the  act  of  micturition  the  fistula  opens  into  the 
urethra  beyond  the  internal  sphincter.  A  ^direct 
communication  between  the  mouth  and  nose  (oro- 
nasal  fistula),  whether  congenital,  traumatic,  or 
syphilitic,  is  rarely,  if  ever,  called  by  this  name. 
A  pleural  fistula,  which  is  more  commonly  spoken  of 
as  a  fistulous  empyema,  is  known  by  the  history, 
the  abundant  escape  of  pus,  often  the  passage  of 
air  into  and  out  of  the  cavity  with  respiration,  and 
the  extent  to  which  a  probe  can  be  passed. 

The  surgeon,  having  diagnosed  a  sinus,  must 
investigate  it  thoroughly,  to  ascertain  if  possible  its 
cause.  He  should  inquire  into  the  history  of  the 
case,  and  examine  the  neighbouring  bones  and  joints 
for  any  evidence  of  disease,  and  then  with  a  probe, 
or  with,  his  finger,  he  should  explore  it  thoroughly, 
searching  for  foreign  bodies,  such  as  sutures,  liga- 
tures, bullets,  and  pieces  of  clothing,  and  for  exposed 
bone ;  he  should  also  ascertain  the  direction,  length, 
and  extent  of  the  sinus. 

In  cases  of  doubt  or  difficulty  the  sinus  should 
be  filled  with  Beck's  paste  (bismuth  carbonate  1  part, 
glycerin  2  parts),  injected  mider  some  pressure,  and 
a  skiagram  of  thr.  part  be  taken  ;  the  track  of  the 
sinus  and  its  relation  to  bones,  joints,  and  serous 
cavities  can  thus  be  demonstrated. 

Necrosis  and  caries  are  very  common  causes  and 
accompaniments  of  sinus.  In  necrosis  the  exposed 
bone  is  felt  to  be  firm,  often  smooth,  and  it  gives  a 
clear  sound  on  being  tapped.  In  caries  the  bone  is 
felt  to  be  soft  and  irregular,  and  it  yields  a  grat- 
ing sensation,  and  not  a  clear  ringing  sound  when 
tapped  ;  these  distinctive  characters  are  only  observed 
in  typical  cases.  If  neither  of  these  causes  for  the 
sinus  is  found,  the  surgeon  must  see  whether  the 
cavity  drains  efficiently,  as  retention  of  discharge 
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is  a  very  common  cause  of  noii-healiBg ;  in  other 
oases  he  wi  I  find  the  sinus  runs  between  muscles  ox 
other  structures  which  are  constantly  being  n>.oved 

rLTf  Ty''  fi-*-'^  «f  the  part! 

with  anv  nf  r  ""T''^'^  ^''^''S-  Associated 
with  any  of  the  above  causes  of  sinus,  or  alone 

part  oTa'chro'^  the' superficial 

part  of  a  chronic  mflammatory  process  due  either  to 

tYaTTesr'  «^  actinomycls  and 

he  d  'P'^'^^'S^^^'^s  can  be  isolated  from 
rack  3  0^,  tie  granulations  with  which  the 

be  d„'  fn         Persistence  of  a  sinus  may  possibly 
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DIAGNOSIS  OF  GANGRENE 

The  diagnosis  in  a  case  of  gangrene  consists  in  the 
recognition  of  (1)  the  fact  of  the  death  of  a  nip.<<s 
of  tissue,  (2)  the  variety  of  the  gangrene,  and  (3) 
its  cause. 

1.  Gangrene  is  recognized  by  several  signs 
which  are  variously  combined  in  different  cases. 

i.  Complete  anaesthesia— This  sign  is  invariably 
present  in  gangrene,  but  by  itself  it  is  not_  evidence 
of  tissue  death,  as  it  may  be  caused  by  injiuy  or 
disease  of  a  sensory  nerve.  It  must  be  also  borne 
in  mind  that  although  dead  tissue  is  quite  insens- 
ible, its  manipulation  while  it  is  in  connexion  with 

-  living  tissues  may  cause  pain.  In  applying  this  test 
of  vitality,  therefore,  care  must  be  taken  to  use 
only  such  means  as  shall  act  upon  the  particular 
tissue  or  part  of  the  body  under  investigation.^ 

ii.  Arrest  of  circulation  is  another  constant  sign  of 
gangrene.  It  is  evidenced  by  absence  of  all  arterial 
pulsation,  by  arrest  of  flow  in  the  superficial  veins, 
as  proved  by  pressure  on  the  cardiac  side  not  causing 
them  to  become  distended,  by  the  very  slow  return 
of  the  blood  to  capillaries  from  which  it  has  been 
expressed  by  pressure,  and  by  the  bloodlessness 
of  an  incision  into  such  dead  tissues.  This  arrest 
of  circulation  is  one  of  the  chief  immediate  causes  ot 
gangrciie. 

iii.  Fall  of  temperature  necessarily  ensues  upon  arrest 
of  circulation,  and  is  one  of  the  signs  useful  in  deter- 
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to  heat  It  artlficiaUy,  a  gangreuous  part  falls  to  the 

13  not  of  Itself  diagnostic  of  gangrene :  some  oei-sonq 
wto  habitually  have  cold  extremities,  orexpoZ 

0ft™  h.  too,  the  aflected  plrfs 

often  become  quite  cold  and  yet  recover 

IV.  Loss  ot  luactlon—MnscIes  lose  all  power  of  con 

.3  nof  bathef rteat  Vn^;h  rrzcri: 
.crhrsivib^s-e^^^iJ: 

=r-f,SFSgr:LSs™— ^^^^ 

at£^^cS^^:S- 

gestecl  ,  in  the  one  case  it  becomes  shrivelled  rlrv 
and  brown  in  colour,  in  the  other  black^Jth  patcl^ 
0  brown  or  green,  and  the  formation  of  discdo,td 
blebs  contammg  bubbles  of  gas.    The  upeS 
vessels  are  usually  first  marked  out  by  broZfsh  d 
branching  streaks.    The  colour  depends  unon  if 
amoimt  of  blood  in  the  nart   fln^ff     ,     ^  ^^^"^ 
the  diffusion  of  the  h^inatin  in  ft  ^P«" 
subsequent  decompoS    SIo^^^  o^ sX' 
tissue  are  usuaD^  of  an  ^s^-^^y  l  'tT^^^^ 
colour,  as  seen  in  carhnnr^lp  •  „   i      t  -  P^'^-yellow 
of  the  same  hue  '     '^^''^'^^^^  is 
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and  hard  ;  more  frequently  they  consist  in  decom- 
position, characterized  by  liquefaction  of  the  tissues, 
separation  of  the  cuticle,  the  formation  of  blebs,  the 
evolution  of  gas  in  the  tissues,  giving  rise  to  bubbles 
in  the  blebs  and  to  a  putrid  odour ;  in  the  case 
of  gangrene  of  the  lung  the  putrid  odour  of  the 
breath  is  of  great  diagnostic  value. 

vii.  Spontaneous  separation  from  the  living  tissues  by 
a  line  of  ulceration  is  a  later  and  absolutely  certain 
sign  of  the  death  of  the  separated  portion.  Similar 
separation  of  living  tissues  never  occurs.  Small 
areas  of  dead  tissue  when  aseptic  may  be  removed 
by  a  process  of  absorption,  with  a  gradual  replace- 
ment of  the  slough  by  living  tissue. 

2.  Two  varieties  o£  gangrene  have  been 
generally  recognized,  called  dry  and  moist,  and  great 
stress  has  been  laid  upon  the  distinctions  between 
them.  There  are  many  cases,  however,  in  which 
their  distinctive  features  are  not  present,  and  these 
are  spoken  of  as  mixed.  The  variations  depend 
entirely  upon  the  relative  proportions  of  fluid  in 
the  dead  tissues. 

i.  If  the  dead  tissues  become  shrivelled,  hard, 
dry,  of  a  dark  brown  or  black  colour,  with  little  or 
no  odour,  the  case  is  spoken  of  as  one  of  mummification 
or  dry  gangrene. 

ii.  If,  on  the  other  hand,  the  dead  parts  are 
sodden,  'mottled  grey,  black,  or  green  in.  colour, 
with  desquamation  of  the  cuticle,  and  the  formation 
of  blebs  containing  brown-red  fluid  and  gas,  and  if 
there  is  evolution  of  gas  in  the  tissues  (givmg  rise 
to  emphysematous  crackling  or  to  bubbles  along 
the  line  of  the  superficial  vessels),  and  a  dirty 
ichorous  fluid  exudes  from  the  exposed  cutis  or  from 
any  wounded  surface,  while  the  whole  part  lias  a 
penetrating  putrid  odour,  it  is  a  case  of  moist  gangrene. 
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iii.  If  in  one  part  of  the  gangrenous  mass  the 
tissues  are  mummified,  and  at  another  they  are 
moist  and  decomposing,  or  if  they  are  neither 
mummified  nor  undergoing  the  rapid  decomposition 
characteristic  of  cases  of  well-marked  moist  gan- 
grene, the  case  should  be  spoken  of  as  one  of  mixed 
gangrene. 

Gases  of  gangrene  may  also  be  divided  into 
primary  and  secondary.  In  the  former  there  is  direct 
and  more  or  less  immediate  death  of  tissues,  the 
preliminary  symptoms  being  only  those  indicating 
a  lessened  vitality  of  the  part,  coldness,  numbness, 
sense  of  weight,  etc. ;  in  the  latter  case  the  death 
of  the  tissues  is  preceded  by  acute  inflammation 
with  Its  usual  phenomena,  and  the  gangrene  is  caused 
by  the  intensity  of  the  inflammation. 

3.  Causes  of  gangrene — Gangrene  may  re- 
suit  from  one  or  more  of  several  morbid  processes. 
Ihe  following  are  the  most  frequent  and  the  best 
ascertained  causes  of  gangrene  : 

i.  Injury. 

ii.  Inflammation. 

iii.  Arrest  of  the  circulation. 

iv.  Trophic  lesions. 

i.  Injury  may  lead  to  gangrene  directly  or  in- 
directly. 

Directly,  (a)  by  the  destructive  action  of  intense 
cold,  heat,  or  caustics  ;  (6)  by  destroying  the  vitaUtv 
ot  a  part  by  separating  it  from  its  vascular  supply 
as  by  accidental  or  surgical  reflection  of  bloodless 
flaps,  by  compression  sufficient  to  arrest  the  cir- 
culation, or  by  severe  crushing  of  the  tissues 

Indirectly,  (a)  by  arrest  of  the  circulation  throu-Ii 
mam  vessels  producing  gangrene  of  parts  beyond 
e.g.  ligature  contusion,  or  wound  of  vessel;  (b)  bv 
infection,  inflammation,  and  arrest  of  the  circula  ion 
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ii.  Inflammation,  when  intense,  may  induce  gangrene 
by  thrombosis  or  by  strangulation  of  the  vessels  of 
a  part,  aided  by  the  lethal  influence  of  the  toxins 
of  pathogenic  organisms  upon  living  tissues.  Ex- 
amples are  afforded  by  acute  osteo-  myelitis,  cellulitis, 
furuncle,  carbuncle,  and  gas  gangrene. 

iii.  Arrest  of  circulation,  however  produced,  causes 
the  death  of  a  part.  As  a  primary  cause  of  gangrene 
it  is  seen  in  arterial  or  venous  thrombosis  and 
embolism,  strangulation  of  parts,  Rajmaud's  disease, 
sloughing  gumma,  and  possibly  also  in  gangrene 
from  ergot  poisoning.  It  is  a  late  factor  in  all 
other  cases  of  gangrene. 

iv.  Trophic  lesions  may  possibly  be  a  direct  cause 
of  gangrene,  but  more  often  they  predispose  to  gan- 
grene by  diminishing  the  resistance  of  the  tissues  to 
other  lethal  influences.  Examples  of  trophic  gan- 
grene are  afforded  by  the  rapid  sloughing  that 
occurs  in  some  cases  of  paraplegia  and  hemiplegia, 
by  gangrene  in  syringo-myelia,  in  spina  bifida  occulta, 
and  in  locomotor  ataxia,  and  by  some  cases  of 
diabetic  gangrene. 

To  arrive  at  a  diagnosis  of  the  cause  of  a  case 
of  gangrene,  the  surgeon  should  attend  to  the  fol- 
lowing points  : 

1.  The  variety  of  the  gangrene,  whether  "dry" 
or  "  moist." 

2.  The  condition  f  receding  and  leading  up  to  the 
gangrene,  as  shown  by  the  state  of  the  farts 
adjacent  to  the  gangrenous  area.  These  may  be 
blanched  and  cold,  with  feeble  arterial  circulation, 
or  congested  and  oedematous,  or  acutely  inflamed. 

3.  The  extent  of  the  gangrene,  and  especially 
whether  it  has  spread  beyond  the  part  originally 
affected. 

■I.  The  condifion  of  (he  viain  vessels  of  (he  part. 
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and  of  tlie  body  generally,  esjjecially  evidence  of 
sclerosis,  embolism,  and  thrombosis. 

5.  The  state  of  the  nerves,  esjjecially  signs  of 
anassthesia,  of  loss  of  reflexes,  and  of  wasting. 

6.  The  general  condition  of  the  patient,  particu- 
larly his  age  and  occupation,  the  state  of  his  heart 
and  of  the  circulation  generally,  the  presence  of 
albumin  or  sugar  in  the  urine,  and  evidences  of 
septic  intoxication. 

7.  A  history  of  injury,  its  nature  and  severity,  and 
its  relation  to  the  occurrence  and  position  of  the  gan- 
grene, both  as  to  time  and  as  to  the  seat  of  the  injury. 

8.  In  some  cases  an  examination  of  serum  from 
the  part  will  show  the  presence  of  specific  bacleria, 
e.g.  those  of  anthrax  or  of  gas  gangrene. 

A  study  of  these  facts  will  usually  make  the 
cause  of  a  case  of  gangrene  evident,  and,  at  any 
rate,  the  surgeon  can  place  it  in  one  of  the  three 
following  categories  :  traiimalic,  infective,  spontaneous 
or  symptomatic. 

1.  Traumatic  gantjrene  is  characterized  by  the 
time  of  its  occurrence  and  the  extent  of  tissue 
affected.    It  comes  on  quickly  or  immediately  after 
a  severe  injury,  and  is  limited  in  area  to  the  injured 
parts  or  to  those  on  the  distal  side  of  the  seat  of 
injury.    Examples  are  seen  in  the  sloughing  of  con- 
tused or  lacerated  wounds,  in  gangrene  of  imper- 
fectly nourished  or  too  tightly  sutured  flaps,  in  the 
death  of  crushed  limbs,  in  frostbite  or  burns  or 
injuries   with   caustics,   in   gangrene   from  tightly 
applied  bandages  and  splints,  or  from  bedsores  and 
in  gangrene  from  the  rupture  or  the  ligature 'of  a 
mam  artery-m  this  case  the  parts  beyond  the  actual 
seat  of  the  injury  die. 

2.  Infective  aaiu,reiie  follows  an  injury  but 
this  may  be  as  insignificant  as  a  prick  or  scratch. 
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and  in  any  case  the  gangrene  lias  marked  charac- 
teristics :  it  spreads  rapidly ;  it  is  not  limited  to  the 
injured  parts,  or  the  part  on  the  distal  side  of  the 
injury ;  it  is  attended  with  grave  constitutional 
disturbance  ;  it  is  always  pronouncedly  "  moist." 

Of  infective  gangrene  we  can  distinguish  several 
varieties  : 

i.  Where,  after  an  injury,  the  limb  becomes  cold, 
numb,  and  swcUen,  and  then  quickly  changes  to  a 
green  or  leaden  hue,  with  all  the  evidences  of  total 
death  of  the  part,  and  this  condition  rapidly  spreads 
up  to  tissues  not  immediately  afiected  by  the  injury, 
while  there  is  an  entire  absence  of  all  inflammatory 
phenomena  j^receding  the  gangrene,  the  case  is  one 
of  spreading  traumatic  gangrene,  from  venous  .thrombosis. 
It  is  distinguished  from  traumatic  gangrene  due  to 
direct  injmy  of  blood-vessels  by  its  not  coming  on 
immediately  after  the  injury,  and  by  its  rapidly 
spreading  up  along  the  limb  towards  the  trunk  to 
an  extent  quite  independent  of  the  original  lesion. 
This  form  of  gangrene  is  especially  Liable  to  occur 
in  patients  with  a  feeble  circulation,  either  from 
debihty  or  from  haemorrhage.  It  has  not  been 
actually  proved  to  be  due  to  "  infection "  in  all 
cases,  and  the  extensive  thrombosis  has  been  attri- 
buted to  a  slow,  enfeebled  venous  circulation.  It 
is  more  probable  that  organisms  are  the  cause  of 
the  thrombosis  in  these  cases. 

ii.  If  after  an  injury,  which  may  be  quite  tri%nal, 
there  is  rapid  swellmg  of  the  part,  which  quickly 
spreads  up  towards  the  trunk,  with  redness,  severe 
pain,  and  heat,  together  with  marked  constitutional 
disturbance,  which  is  often  ushered  in  by  a  rigor 
and  characterized  by  high  fever,  rapid  pulse,  and 
marked  general  depression  ;  and  if  this  intense  local 
inflammation  is  quickly  succeeded  by  "  moist  "  gan- 
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greue  of  the  part,  the  disease  is  acute  septic  gangrene 

1  lie  gangrene  may  spread  up  towards  the  trunk  with 
fearful  rapidity,  the  constitutional  symptoms  assum- 
ing still  more  of  the  "  typhoid  "  type.  A  bacterio- 
logical exammation  of  fluid  from  the  gangrenous 
tissues  reveals  one  or  more  varieties  of  pyocrenic 
organisms.  ^ 

When  a  wound  is  followed  by  grave  constitutional 
disturbance,  fever,  rapid  pulse,  vomiting,  and  pain, 
and  there  is  rapidly  increasing  resonant  or  even 
crepitant  swelling  of  the  limb  with  a  characteristic 
odour  and  an  orange-coloured  discharge,  gas  gangrene 
has  supervened.  Erom  such  wounds  Bacillus  Welchii 
Vtbnon  sephque,  or  Bacillus  cedematiens,  can  be 
isolated.    (See  p.  27.)  ,  ^ 

Patients  with  diabetes  mellitus  are  more  liable  to 
extensive  suppuration  and  gangrene  from  infection 
of  a  wound  than  are  the  healthy.  In  every  case 
of  gangrene  the  urme  should  be  carefully  examined 
or  sugar ;  and  if  sugar  is  present,  such  a  case  is 
to  be  regarded  as  septic  diabetic  gangrene.  There 
are  two  other  forms  of  diabetic  gangrene  (pp.310, 

iii.  Hospital    gangrene    is    now    very  rare  It 

to  patient.  It  occurs  either  in  the  acute  form 
characterized  by  severe  constitutional  disturbanc; 
and  a  swollen  sloughing  condition  of  the  wound 
edges  ;  or  m  the  chronic  form,  in  which,  without  s^^^h 
marked  constitutional  disturbance,  the  wound  breaks 
down,  enlarges,  and  slowly  sloughs 

3.  Spontaneous  gangrene  is  recognized  by  (1\ 
well-marked  prodromata ;   (2)  slow  progress  and 
(3)  the  irnperfect  vitality  of  the  neighbouring 'parte 
In]ury  often  plays  some  part  in  itsVoducS  W 
the  injury  is  generaUy  too  trivial  to  cans  the  death 
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of  the  tissues  directly,  and  there  is  an  absence  of 
the  grave  constitutional  signs  of  infective  gangrene. 

Several  varieties  of  spontaneous  gangrene  can  be 
distinguished. 

i.  If  a  patient  is  suddenly  attacked  with  severe 
pain  in  a  limb  (most  often  the  leg),  and  the  painful 
part  is  found  cold,  ansesthetic,  sHghtly  livid,  with 
no  pulsation  in  the  arteries,  and  it  then  undergoes 
the  changes  characteristic  of  "  dry  "  or  "  mixed  " 
gangrene,  it  is  a  case  of  gangrene  from  arterial  throm- 
bosis or  embolism.  This  variety  is  met  with  during 
convalescence  from  acute  illness,  especially  typhoid 
fever,  and  in  the  subjects  of  heart  disease.  In 
cause,  symptoms,  and  course  it  resembles  gangrene 
following  the  ligature  or  rupture  of  a  main  artery. 
Constitutional  symptoms  do  not  come  on  until  the 
line  of  separation  has  formed.  Affecting  quite  small 
areas  of  tissue,  it  is  sometimes  seen  as  the  starting- 
point  of  a  chronic  ulcer  of  the  leg. 

ii.  If  in  an  old  person  with  tortuous  rigid  arteries, 
a  weak  heart,  and  a  feeble  circulation  (shown  by 
coldness  of  extremities,  a  dry  scaly  condition  of  the 
skin,  and  sometimes  by  oedema)  a  patch  of  gangrene 
appears  on  the  toes,  foot,  or  leg,  or  on  the  fingers, 
either  spontaneously  or  subsequently  to  some  very 
trivial  injury,  and  is  then  not  limited  to  the  exact 
seat  of  the  injury,  it  is  senUe  gangrene.  It  is  charac- 
teristic of  this  form  of  gangrene  that  all  the  changes 
associated  with  it  progress  very  slowly,  that  the 
gangrene  spreads  or  recurs,  and  that  the  ulcers  left 
on  the  separation  of  the  slough  heal  very  slowly,  or 
entirely  fail  to  heal. 

Diabetes  often  induces  atheroma,  and  so  mav 
lead  on  to  gangrene  like  senile  gangrene.  This  is 
a  second  variety  of  diabetic  gangrene.    (See  p.  309.) 

iii.  When  the  gangrene  comes  on  in  a  limb  which 
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has  beeu  for  some  time  previously  the  seat  of  very 
pamfuJ  ischseima-being  cold,  blue,  mottled,  a  little 

ZtT  T'  V      benumbed-and  the  main 

arteries  for  some  distance  above  the  gangrenous 
area  are  found  very  firm,  and  either  pulsfess  or 
nearly  so,  it  is  due  to  obliterative  arteritis.  This  disease 
IS  more  common  in  the  lower  limbs  than  the  upper 

lTfe"7t  if.V?  "'Ti'  f ^      ^^^^^  ^bont  mXle 
lie    It  IS  d  stingmshed  from  atheroma  by  being  a 
local   arteml   disease   and   not   generalised  The 
ch^mia  It  causes  is  usually  intensely  painful ;  it 
always  made  worse  by  exposure  and  by  cold  and 
xist  The  arterial  dLase  may 

or  the  Zf      1''™'?  spontaneously  in  the  hands 
mtient.  wt'  '''^  ^^^^'^oi^ally  in  other  parts,  in 
patients  who  are  subject  to  intermittent  attacks  of 
local  isch^Bmia  characterized  by  lividity  coldness 
and  a  certain  amount  of  pam  of  cramj-like  char-' 

ntrS  ^P'  *°       Pl^eLmenoT  f 

intermittent  claudication,  lasting  from  a  few  minutes 
to  hours,  or  even  longer,  and  sometimes  acc^iZntd 
or  associated  with  attacks  of  angioneurotTc  c^dema 
or  o  mtermittent  h^ematuria,  is  the  gangreie  Z  rZ 
naud  s  disease.    This  disease  is  met  with  n  ch  Icfren 
and  young  persons  as  well  as  in  adults  and  the 
attacks  occur  most  frequently  in  the  winter^ 
0  the  year     The  distin'ct  intLi::isl\T  he  at  a'cks 
of  local  ischa3mia  and  their  frequent  renetitfnn  f 
very  characteristic  signs  of  this  disease  ^  ^ 
.     V.  Gangrene  due  to  ergot-poisonin^  occur.  ..,1 
m  persons  living  upon  bread  made  from  vylZCf^] 
wi  h  the  ergot  fungus,  and  has  never  b^e^Wn  t 
follow  the  tJierapcutic  use  of  the  druo-    'I'^J^""^^"  to 
takes  the  dry  form,  and  affecl  Ih^fin^I -s  S?"^^ 
and  also  the  tip  of  the  nose  and  lobules     2l  eaS 


312 


SURGICAL  DIAGNOSIS 


vi.  If  gangrene  develops  with  little  or  no  pain, 
and  without  the  usual  signs  of  acute  destructive 
inflammation,  examine  carefully  for  evidences  of 
nerve  disorder,  such  as  antesthesia,  loss  of  reflexes, 
loss  of  muscular  sense,  other  changes  in  local  nutri- 
tion, and  for  paralysis.  If  such  phenomena  are 
present  the  case  may  be  regarded  as  a  form  of 
trophic  gangrene.  This  is  met  with  under  the  follow- 
ing conditions  : — 

(a)  As  very  rapid  gangrene  of  parts  exposed  to 
pressure,  friction,  or  other  irritation,  in  some  cases 
of  paraplegia  and  hemiplegia,  to  be  distmguished  from 
ordinary  bedsores  by  the  extent  and  rapidity  -of  the 
gangrenous  process  and  the  impossibility  of  prevent- 
ing it  by  the  greatest  care  in  niirsing. 

(6)  Gangrene  of  the  toes  and  sole  of  the  foot  in 
patients  with  locomotor  ataxy  or  spina  bifida. 

(c)  Gangrene  of  the  fingers  or  hand  in  patients 
with  syringo-myelia. 

{d)  Gangrene  of  the  toes  and  feet  in  patients  with 
diabetes  ;  this  is  the  third  form  of  diabetic  gangrene, 
distinguished  from  the  other  two  {see  pp.  309,  310) 
by  the  painless  course  of  the  malady,  by  other  signs 
of  peripheral  neuritis,  and  by  the  absence  either  of 
marked  atheroma  or  of  severe  local  inflammation. 


CHAPTER  XXIV 

DIAGNOSIS  OF  SWELLINGS  IN  CON- 
NEXION WITH  BONES 

How  to  determine  whether  a  swelling  is  connected 

in  Chan'  Y^n'  ^^.^^'^^^7  been  discussed 

m  Chap.  Xyil.,  and  the  difficulty  of  so  doing  has 
been  ponated  o.:t.  In  some  few  caL  the  doubt  can 
only  be  cleared  up  by  making  a  careful  exploratory 
ncision  but  the  use  of  X-rays  has  greatly^lessened 
the  number  of  such  cases.  In  this  chapter  it  is  pro- 
posed to  discuss  how  best  to  arrive  at  the  dia'no^ 

ftnd%ot;VV/"^"^';'^-^^^^  ''''  alreadjiren 
bone    ^,  .t^'/'id  immoyable  apart  from, 

reckons  T''""^  of  particuk; 

regions,  such  as  spina  bifida  and  tumours  of  the 

£SZ^^'  ^'^^  ^^-P^-  -  -gional 

1.  Ascertain  the  history  of  the  swelling.  First 
whether  it  is  traumatic  or  spontaneous,  then  whether 
,it  appeared  suddenly  or  developed  more  slowly  and 
finally  whether  it  has  continuously  enlarged  re 
mamed  stationary,  or  receded. 

Traumatic  swellings  may  be  dislocations  fnr 
tures,  _  h.^morrhagic,   inflammatory,  or  neoplastic 
An  injury  may  be  the  starting-point  of 
J.n-owth,  or  a  tumour  may  only  become  n  """"' 
when  some  trivial' in i.,rv  I, .  ,  W^nt 

shell  of  surroSSl/ri,    f  i^TE' „f  f/,''"; 
~  of  the  ^Wtofa'bono/SctS,::! 
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of  injury  is  given,  care  must  be  taken  to  ascertain 
whether  there  were  any  symptoms  previous  to  the 
injury,  such  as  local  pain,  and  whether  the  injury 
is  a  sufficient  explanation  in  itself  of  the  subsequent 
course  of  events. 

Spontaneous  swellings  are  inflammatory,  neo- 
plastic, or  diathetic.  The  acute  specific  fevers, 
especially  enteric,  are  liable  to  be  followed  by  in- 
flammatory swellings  of  the  periosteum.  Swellings 
that  appear  suddenly  are  the  direct  results  of  in- 
jury— dislocation,  fracture,  effusion  of  blood.  Swell- 
ings that  develop  acutely  are  usually  inflammatory; 
a  few  are  due  to  haemorrhage,  e.g.  in  scurvy-rickets. 
Chronic  swellings  may  be  the  secondary  results  of 
injury,  such  as  the  thickening  round  a  badly- 
set  fracture,  inflammatory,  neoplastic,  or  diathetic. 
Swellings  that  progressively  enlarge  may  be  inflam- 
matory or  neoplastic ;  very  rapid  steady  growth 
is  a  sign  of  inflammation,  while  steady  enlargement 
over  a  long  period  and  to  a  great  size  is  a  fr'equent 
and  very  characteristic  feature  of  new  growths. 
Stationary  swellings  may  be  the  result  of  injm-ies, 
of  chronic  inflammation,  or  of  some  forms  of  benign 
tumour.  Receding  swellings  are  always  either  the 
result  of  injury,  e.g.  callus,  or  inflammatory,  e.g.  a 
node. 

2.  Examine  the  tumoiu'  with  the  hand  and 
notice  the  following  points  : 

i.  The  part  and  the  extent  of  the  bone  mvolved : 
whether  the  diaphysis,  the  epiphysis,  the  junction 
between  the  two,  the  articular  sm-face,  or  the  entire 
bone. 

ii.  The  number  of  the  swellings :  whether  on  one 
or  on  several  bones. 

iii.  Tlie  outline  of  the  tumour:  wlietlier  well  or 
ill  delincd,  whethei;  globular,  lobod,  pedunculated, 
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enslaeatliiug,  or  a  mere  general  enlargement  of  the 
bone. 

IV.  The  consistence  of  the  swelling :  hard,  firm  or 
soft,  yielding  under  the  pressure  of  the  fingers  with 
a  cracking  sensation  (egg-shell  crackling)  ;  uniform 
or  variable  at  difEerent  parts. 

V.  The  presence  of  pulsation  in  any  part  of  the 
swe  mg,  or  of  mobility  in  the  bone  at  the  site  of  the 
swelling. 

_vi.  The  presence  of  local  heat,  tenderness  or 
pain,  or  of  oedema  or  redness— signs  of  local  inflam- 
mation. 

vu.  The  presence  of  a  sinus  leading  to  the  bone  • 
with  a  probe  a  sequestrum  may  be  struck. 

vm  The  range,  the  smoothness,  and  the  pain,  if 
any  of  the  movement  in  the  neighbouring  joints. 

6  Examine  a  skiagram  of  the  part  and  notice 
tlie  following  points  : 

i.  The  bone.-(a)  Whether  the  hue  of  the  bone  is 
continuous  or  mterrupted,  or  its  articular  end  is 
displaced. 

wl.i?  tlie  bone  is  rarefied  or  condensed, 

whether  Its  medullary  canal  is  expanded,  narrowed 
or  wholly  ossified. 

formed  ^^''^  ^^^'^^'^^^^^  de- 

{d)  AVhether  the  shadow  of  the  bone  is  uniform 

or  at  one  or  more  places  is  denser  from  necrosis' 

A  metal  probe  in  a  smus  will  show  the  relation  of 

the  smus  to  the  bone  or  sequestrum 

u.  The  tumour.-(«)  Whether  the  swelling  is  on 

the  outside  of  the  bone  or  within  it 

(&)  Its  exact  relationship  to  the  diaphysis  eni- 

physis,  and  articular  surface  ^    '  ^ 

(c)  Whether  it  is  pedimculated  or  sessile  well 
circumscribed  or  infiltratina.  ' 
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(d)  Its  opacity  or  transluceucy ;  the  distribution 
and  arrangement  of  opaquer  parts. 

4.  Investigate  the  general  condition  of  the 

patient,  looking  especially  for  evidence  of  rickets, 
syiDhilis,  tubercle,  aiia3mia,  and  fever.  In  some  cases 
a  blood- count  will  be  helpful.  The  evidence  of  a 
general  diathetic  state  is  only  of  value  in  the  diag- 
nosis when  the  local  findings  point  in  the  same 
direction,  for  a  patient  may  suiJer  from  syphilis  or 
rickets  and  also  from  sarcoma. 

The  facts  thus  ascertained  are  of  value  in  the 
diagnosis  as  follows  : 

1.  Position  of  the  lesion. — Acute  and  chronic 
inflammation  and  periosteal  sarcoma  attack  dia- 
physes  ;  exostoses  start  at  the  line  of  junction  of 
diaphysis  and  epiphysis,  but  as  the  bone  grows  in 
length  an  exostosis  becomes  farther  removed  from  the 
epiphysis.  Rachitic  swellings  are  found  at  the  imion 
of  diaphysis  and  epiphysis,  or  of  rib  and  cartilage. 
Epiphyses  may  be  attacked  by  tuberculosis,  coccal 
infection,  and  myeloma,  and  the  articular  end  may 
become  the  seat  of  osteo-arthritic  and  gouty  swell- 
ings. The  periosteum  is  especially  attacked  by 
various  inflammations  and  by  sarcoma.  The  medulla 
may  be  the  seat  of  acute  or  chronic  coccal  invasion, 
of  tuberculosis,  of  osteitis  fibrosa  or  cyst,  of  myeloma, 
and  of  carcinoma.  The  compact  bone  may  be  the 
seat  of  rachitic  bending,  of  osteomalacia,  of  Paget's 
disease  (osteitis  deformans),  or  of  necrosis.  j 

2.  Changes  produced  in  the  bone. — i.  Rare- 
faction of  bone  may  be  caused  by  tuberculosis,  osteo- 
arthritis,  o?teo  -  myelitis,   osteitis   fibrosa,   in  the  | 
separation  of  a  sequestrum,  and  by  metastatic  car- 
cinoma. 

ii.  OondenscUion  of  bone  may  be  caused  by  the  , 
repair  of  inflammation,  in  osteitis  deformans,  and 
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aromid  a  tuberculous,  syphilitic,   or  suppurative 

iii.  Expansion  of  bone  is  caused  by  central  sar- 
coma carcinoma,  or  myeloma,  by  osteitis  fibrosa,  by 
mollities  ossmm  (osteomalacia),  by  some  cases  of 
tuberculosi^,  particularly  of  the  shaft  of  a  bone,  and 
by  hydatid  disease. 

iy.  Erosion  of  the  surface  of  a  bone  is  caused  by 
periosteal  sarcoma,  and  by  epithelioma  or  other  form 
of  carcmoma  extending  down  to  a  bone 

V.  Spontaneous  fracture  in  a  bone  tumour  may  be 
caused  by  either  central  or  periosteal  sarcomaf  by 

TySise— ^'         -^^^^^^  - 

due^t^ri^;^™!-^ 

S.  Physical  characters  of  the  swellinq.  i 

nflammatn/v  '\^'^^'^y  ^one  is  characteristic  of 
ciall^Ztr-''"'^''^''       ""^^P*  i«  espe- 

ensheatW  ^T'^'  ^  g'-owth 

s  seen  '^'"^'^^  '  ^  g^°bular  outline 

osteomata  -^  f  ^  ^l       I'^^t'^"'  ^'^^  ivory 

osteomata ,  a  pedunculated  growth  attached  to  a 
diaphysis  and  not  in  a  tendon  or  muscle  is  .J 
exostosis,  while  a  similar  bony  growthT  a  tenrlnn 
or  muscle  is  due  to  myositis  os^ifirans  ^"^'^ 
u.  Consistent -Bony  hardness  may  be  causerl 
by  ossification  of  the  sweUine  or  hv  .  i  f  • 

fluctuation.  '  g^^*^  '^^  sense  of 

iii.  Pulsation  of  a  swellinrr       i.^      •  1 

Cp»tfy._Bone  „  recog„,zed  by  it,  „p„it„ 
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to  X-rays  ;  tlie  density  of  the  bone,  and  the  arrange- - 
ment  of  the  bony  laniellee  in  cancellous  bone,  can 
be  identified  in  a  good  skiagram.  A  tumour  may 
thus  be  recognized  as  wholly  bony  or  partly  ossified, 
as  formed  of  dense  bone  or  of  cancellous  bone,  as- 
a  condensation  of  softer  bone,  a  thickening  of  bone, 
or  an  outgrowth  of  bone;  and  great  aid  to  exact 
diagnosis  is  thus  obtained. 

4.  Conditions  o£  the  overlying  tissues. — 
Hyperifimia,  local  heat,  oedema,  and  tenderness 
are  evidences  of  inflammation.  A  glossy  stretched 
skin  with  enlargement  of  the  subcutaneous  veins 
is  a  sign  of  actively  growing  and  very  vascular 
tumours. 

li  the  swelling  is  acute  it  is  one  of  the 

following : 

Dislocation.  Periostitis. 
Fracture.  Osteo-myeUtis. 
Hsematoma.  Deep  abscess. 

For  the  diagnosis  of  dislocation  and  fractm'e,  see 
Chapters  XV.,  XVI. 

If  the  swelUng  fluctuates  and  is  either  present  at 
birth  or  foUows  immediately  upon  an  injury,  it  is  a 
hsematoma. 

But  if  the  swelling  has  developed  independently 
of  injury,  or  has  quickly  but  not  immediately 
followed  it,  and  there  are  the  local  signs  of  inflam- 
mation, with  high  temperature,  quick  pulse,  and 
other  evidence  of  fever,  it  is  acute  periostitis.  Of  this 
there  are  two  forms,  circumscribed  and  diffuse. 

Circumscribed  acute  periostitis  is  generally  due  to. 
an  injury,  sometimes  to  sjqDhihs,  or  to  enteric  fever, 
and  the  history  will  determine  tliis  point.  It  is 
most  common  in  the  tibia.  Examine  the  part  care- 
fully for  fluctuation,  which  will  indicate  a  periosteal 
ahsoesB. 
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An  acute  swelling  starting  in  the  growing  end 
of  a  bone  and  rapidly  extending  along  its  shaft, 
accompanied  by  local  signs  of  inflammation,  is  caused 
by  an  infection  of  the  part  with  virulent  pyogenic 
bacteria,  and  is  termed  acute  necrosis  of  children, 
acute  diffuse  'periostitis,  or  acute  osteo-?nyelitis.  (Plate 
IV.,  Fig.  1.)  The  skin  over  the  bone  may  not  be  red- 
dened; there  is  oedema,  and  deep  fluctuation  can 
,  soon  be  felt.    The  constitutional  symptoms  varv 
in  severity ;  as  a  rule  the  temperature  is  high,  and 
all  the  signs  of  fever  are  marked  ;   rigors  or  con- 
vulsions, profuse  sweatings,  delirium,  and  even  coma 
may  be  met  with.    If  the  disease  has  not  been 
arrested  by  treatment,  it  may  present  an  enormous 
abscess  surrounding  the  entire  diaphysis  of  the  bone, 
or  smuses  leading  down  to  a  sequestrum,  and  there 
may  be  secondary  abscesses  and  the  other  signs  of 
VycBmia.    As  this  disease  starts  near  a  joint   it  is 
liable  to  be  at  first  mistaken  for  rheumatism'  this 
disastrous  mistake  can  be  avoided  by  noticing  that 
the  pam  and  tenderness  are  in  the  diaphvsis,  that 
the  swelhng  extends  rapidly  along  the  diaphysis,  that 
tJie  constitutional  symptoms  are  very  severe,  and  that 
only  one  ]omt  appears  to  be  affected.    The  existence 
of  osteo-myeUtis  m  addition  to  the  periostitis  can  be 
sometimes  shown  in  a  good  skiagram,  and  can  also 
be  diagnosed  when  the  constitutional  signs  are  not 
relieved  by  free  mcisions  into,  and  thorough  cleansing 
of,  the  periosteal  abscesses,  and  can  be  demonstrated 
by  the  evacuation  of  pus  from  the  medidlary  cavitv 
Ihis  disease  attacks  growing  bones;    it  therefore 
occurs  m  children  and  adolescents.    It  verv  ocn 
sionally  starts  at  a  distance  from  the  end  of  the 
diaphysis  in  the  completed  bones  of  adults.    It  mav 
o.  c:ur  m  a  less  intense  form  than  that  described 
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A  deep  abscess  unconnected  with  bone  would 
be  indistinguishable  from  the  above  except  by 
finding,  when  opened,  that  the  bone  was  nowhere 
exposed. 

Chionic  swellings  of  bone  are  as  follows: 
Hypertrophy.  Abscess. 
Rickets.  Osteitis  deformans. 

Scurvy-rickets.  Necrosis  and  caries. 

SyphiUs.  Tumour-. 
Badly-united  fracture.      Myositis  ossificans. 
Periostitis.  Osteitis  fibrosa. 

Hydatid  cyst. 

Occasionally,  without  any  symptom  of  disease, 
the  bones  of  one  limb,  or  of  one  side  of  the  body, 
are  found  larger  than  their  fellows,  and  are  spoken 
of  as  hypertrophied.  The  name  is  also  given  to  the 
elongation  which  sometimes  ensues  upon  inflamma- 
tion of  a  growing  bone,  and  to  the  thickening  result- 
ing from  chronic  inflammation.  Strictly  speaking, 
the  name  hypertrophy  should  only  be  applied  when 
the  increased  size  of  the  bone  is  due  to  its  mcreased 
function,  as,  for  example,  where  a  fibula  enlarges 
to  take  on  the  function  of  the  tibia  rendered  useless 
by  injury  or  disease.  . 

If  multiple  symmetrical  swellings  occur  m  a  child 
at  the  ends  of  the  ribs,  and  over  the  junction  of  the 
epiphyses  and  diaphyses  of  the  long  bones,  especi- 
ally at  the  lower  end  of  the  radius  and  tibia,  and  if 
with  these  there  are  bending  of  bone,  due  to  its  soft- 
ness and  delayed  ossification,  the  diagnosis  of  rickets 
may  be  made.  In  many  cases  of  rickets  there  are 
other  well-marked  signs,  such  as  profuse  s^veatmg, 
especially  about  the  head,  with  fallmg  off  of  the 
hair,  late  dentition  with  early  decay  of  the  teeth, 
flabbiness   of   the   muscles,   emaciation,  pigeon- 
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breast,"  "  pot-belly,"  enlargement  of  the  liver  aud 
spleen,  vomiting,  diarrhosa,  and  general  tenderness 
of  the  surface. 

If,  in  a  young  child,  the  shaft  of  one  or  more  of 
the  long  bones  is  found  to  be  enlarged,  very  tender 
—so  tender  that  the  child  does  not  move  the  limb, 
and  screams  when  it  is  moved- or  touched— and  there 
IS  marked  anaemia,  the  condition  is  scurvy-riekets. 
The  gums  will  be  found  swollen,  with  petechial 
haemorrhages  into  them.  This  disease  most  often 
attacks  the  bones  of  the  lower  limb.  It  occurs  in 
those  brought  up  on  artificial  foods,  is  frequently 
associated,  therefore,  with  rickets,  and  whilst  com- 
moner in  the  first  twelve  months,  may  arise  in  children 
of  a  few  years  of  age. 

If  the  swelling  occurs  in  the  humerus,  or  tibia  of 
an  infant  or  young  child,  is  most  marked  over  the 
epiphysial  hne,  and  gradually  subsides  up  the  shaft 
especially  if  there  is  mobility  of  the  epiphysis  on 
the  diaphysis,  with  soft  or  grating  crepitus  or  sup- 
puration,  it  is  syphUitic  disease  of  the  bone  Othei 
signs  of  mherited  syphilis  should  be  sought  for 
ihe  disease  may  attack  many  bones,  but  in  the 
Umbs  It  is  generally  not  symmetrical. 

If  the  swelling  is  at  the  site  of  an  old  fracturo 
IS  stationary,  hard,  and  painless,  it  may  be  recoo" 
mzed  as  deformity  due  to  union  of  tlie  fracture  in  a  bad 
position.   The  exact  details  will  be  seen  in  a  <.oor] 
skiagram.    In  fractures  where  there  has  been  muX 
comminution  of  the  bone,  or  laceration  of  the  soft 
parts    the  mass  of  callus  effused  is  but  1 1 
absorbed,  and  signs  of  it  may  be  found  for  iZy 
months  as  a  firm,  pamless  swelling  round  the  bone 
There  are  certam  very  rare  cases  in  which  the  caZs 
about  a  fracture  steadily  enlarges  for  some  t^me 
^  and  very  closely  simulates  a  sarcoma  ' 
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A  slowly  formed  swelling  of  a  bone  wliich  gradu- 
ally fades  ofi  into  healthy  bone,  and  is  tender  and 
painful,  is  due  to  inflammation  of  the  periosteum- 
periostitis.     This  may  be  limited  in  area— circum- 
scribed ;  or  extend  along  a  whole  diaphysis— difiuse. 
It  is  often  associated  with  inflammatory  changes  m 
the  bone  beneath  and  in  the  meinlla—osteo-mijelitia. 
A  circumscribed  periostitis  is  called  a  node;  when 
caused  by  plastic  ossifying  periostitis  it  is  known  as 
a  hard  node;  when  the  inflammatory  efiusion  has 
softened  into  an  abscess  it  is  a  soft  node.  Chronic 
inflammations  of  bone  are  most  often  due  to  tubercle 
and  syphilis,  but  may  be  caused  by  enteric  fever 
or  by  inflammation  of  a  neighbouring  soft  structure. 

When  the  thickening  of  the  bone  is  beneath  a 
long-standing  ulcer  or  the  scar  of  one,  it  may  be 
attributed  to  the  extension  of  inflammation  from  the 
ulcer  to  the  periosteum. 

When  a  limited  swelling  of  the  bone  softens  mto 
an  abscess,  the  pus  should  be  examined  for  the 
Bacillm  tyfhosus.  Enteric  periostitis  and  osteitis  may 
follow  the  acute  enteric  fever  after  a  long  interval, 
even  of  years  ;  it  often  attacks  the  ribs  as  well  as 
the  long  bones  of  the  extremities,  and  runs  a  slow 

'course.  .  ,.   .    ^  . 

When  the  swelling  of  the  bone  is  limited  m  area, 
but  involves  the  entire  circumference  of  a  long  bone, 
runs  a  slow  and  almost  painless  course,  and  after  a 
time  an  abscess  appears,  it  is  Uihemihus.  In  tlie 
early  stage  the  bone  is  rarefied,  but  later  it  is  con- 
densed at  the  periphery.  The  patient  is  usually  a 
child  or  youth,  of  delicate  appearance,  and  he  maj 
bear  other  signs  of  tuberculosis.  If  the  .abscess  is 
opened  or  has  burst  and  formed  a  smus  it  is  found 
that  ll.e  sinus  leads  into  a  cavity  m  the  bone,  m 
which  a  sequestrum  or  .soft  carious  bone  ma)  be 
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felt.  This  disease  is  most  often  met  with  iu  the 
ends  of  long  bones,  in  the  metacarpus,  tarsus,  and 
phalanges,  but  it  occm-s  also  in  the  shafts  of  long 
bones.    It  is  the  common  cause  of  caries. 

Multiple,  painful,  tender  swellings  of  subcuta- 
neous bones  with  a  tendency  to  recurrence  are  easily 
recognized  as  syphilitic  owing  to  their  association 
with  other  signs  of  syphilis.    A  slowly  formed  diffuse 
bony  enlargement  of  the  shaft  of  a  long  bone  very 
hard  and  heavy,  is  syphilitic  ;  the  disease  affects  all 
the  parts  of  the  bone— periosteum,  compact  bone 
and  marrow— and  ends  in  ossification.  Occasionallv 
gummata  form  in  bone  and  break  down  as  in  other 
parts,  with  or  without  the  formation  of  definite 
sequestra  ;  the  common  bones  to  be  thus  affected  are 
the  vault  of  the  skull,  clavicle,  and  long  bones  of  the 
limbs.    Unhke  other  late  syphilitic  lesions,  both 
these  forms  of  syphilitic  disease  of  bone  may  be 
accompanied  by  pain. 

If  there  is  a  slight  localized  swelling  of  a  lon^ 
bone  which  IS  the  seat  of  constant  and  long-con- 
tinued aching  pam,  especially  at  night,  with  marked 
tenderness  to  pressure  or  to  a  smart  tap  just  at 
one  spot,  and  if  further,  the  skiagram  shows  a  clea 
area  of  bone  with  condensed  bone  around  it,  and  some 
subperiosteal  new-bone  formation'  there  is  anabscTss 
m  the  bone.    (Plate  iv.,  Fig.  2.)  'iiiaoscess 

A  very  chronic  enlargement  of  a  bone  in  a  patient 
past  middle  life  is  probably  osteitis  deformans.  TtL 
bone  IS  increased  in  length  as  well  as  in  circumfer' 
once,  and  becomes  abnormally  curved,  and  the 
skiagram  shows  that  the  medullary  cavit;  is  din^n- 
Kshed  or  absent  this  diagnosis  is  confirmed  The 
disease  known  also  as  Paget's  disease  of  bone  afferf^ 
many  bones  (skull,  spine,  clavicle,  huLruT' fem^' 
tibia,  etc.),  and  is  attended  with  "  rheumatic^^ 
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pains.    The  disease  may  remain  confined  to  one  bone 

for  months  or  years.  •     ^,    j  j 

If  the  enlargement  of  the  bone  is  attended  with 
suppuration,  and  on  opening  the  abscess,  or  on 
probing  the  sinus  left  by  such  abscess,  hard  smooth, 
bare  bone  is  felt,  necrosis  has  occurred.  A  seques- 
trum is  shown  in  a  skiagram  as  a  shadow  denser  than 

normal  bone. 

Inflammatory  molecular  dismtegration  or  rare- 
faction of  bone  is  often  spoken  of  as  caries  or  ulceration 
of  bone.  In  the  spine  it  is  recogmzed  by  the  occur- 
rence of  angular  curvature,  elsewhere  by  the  exist- 
ence of  a  cavity  where  none  should  be;  hue 
granules  of  dying  bone  at  the  deep  end  of  a  sinus 
may  often  be  felt.  The  rarefaction  of  the  bone 
and  its  exact  extent  are  best  learnt  from  a  good 

skia|iam^     growing  or  stationary  tumour,  noticed 
first  in  early  life,  hard  in  consistence,  opaque  to 
X-rays,  and  attached  to  the  diaphysis  at  or  near  an 
epiphysis,  is  an  exostosis.    Such  a  tumour  is  usually 
.^dJculated,  but  may  be  sessile.    It  may  be  smgle 
or  multiple,  rounded  or  lobulated.    It  may  have  a 
bursa  developed  over  it.   Exostosis  commences  as  a 
cartilaginous  outgrowth,  and  so  long  as  the  gi-owth 
nSiCa  layer^of  cartilage  will  be  lo.^^  ojertU 
bone  but  when  the  bone  is  completed  the  whole 
exostosis  ossifies  and  growth  ceases.    In  rare  cases 
the  tumour  continues  to  grow  after  the  ossification 
of  the  Xcted  bone  is  completed;  such  tumours  hav 
nu^h  cartilage  m  their  composition  and  are  bable 
o  become  sarcomatous.    Exostoses  are  most  often 
met  wTth  at  the  lower  end  of  the  humerus  and  femur 
Zl  It  the  upper  end  of  the  ^^-'J^f^f^^^ 
the  great  toe  and  on  the  skull,    f '^^'f/ Jj^malb 
at  the  epiphysial  line,  they  may  by  tlie  glo^^tll 
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the  diaphysis  be  found  later  at  some  distance  from 
the  epiphysis.    (Plate  v.,  Fig.  1.) 

A  bony  tumour  or  outgrowth  extending  along  a 
tendon  or  in  a  muscle  is  the  result  of  myositis  ossificans. 
(Plate  v.,  Fig.  2.)  {See  p.  268.)  This  is  usually,  if 
not  always,  the  result  of  injury.  The  growth  may 
be  attached  to  a  bone  or  quite  separated  from  it. 
When  it  occurs  as  a  low  smooth  deposit  of  bone  on 
the  surface  of  part  of  a  diaphysis,  it  is  impossible  to 
distinguish  it  from  a  periosteal  node,  or  from  a  com- 
mencing periosteal  sarcoma,  without  careful  explora- 
tion by  operation  and  microscopical  examination  of 
the  tissue  causing  the  swelling  and  of  the  adjacent 
muscle. 

If  the  tumour  occurs  in  the  hand  or  foot  of  a 
young  person,  is  of  slow  and  painless  growth,  smooth 
and  globular  in  outLme  with  rounded  projections 
from  the  surface,  is  firm  but  not  absolutely  unyield 
ing  to  pressure,  and  the  skiagram  shows  the  bone 
expanded  over  a  mass  nearly  transparent  to  X-rays, 
a  diagnosis  of  central  enchondroma  may  be  arrived  at. 
These  tumours  are  frequently  multiple. 

A  steadily  enlarging  swelling,  starting  at  the  end 
of  a  diaphysis  of  a  long  bone,  growing  along  the 
bone  and  more  or  less  ensheathing  it,  is  a  periosteal 
sarcoma.  In  a  skiagram  (Plate  vi.)  the  tumour  is 
slightly  opaque,  with  fine  striations  at  right  angles  to 
the  bone  on  which  it  grows.  It  may  attain  a  great  size, 
and  through  the  stretched  skin  enlarged  veins  may 
be  3een._  Its  consistence  varies;  part  may  chondrify, 
and  ossification,  spreading  from  the  surface  of  the 
bone,  plainly  shown  by  X-rays,  is  common.  The 
affected  bone  is  usually  eroded,  and  the  tumour  may 
penetrate  into,  and  luxuriate  in,  the  medulla  ;  ,  pon- 
taueous  fracture  is  liable  to  occur.  Very  occasion- 
ally, a  periosteal  sarcoma  shows  no  tendency  to 
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ensheatlie  the  bone,  but  forms  a  globular  outgrowth 
from  the  bone. 

A  swelling  on  a  flat  bone — e.g.  the  scapula  or  the 
innominate  bone — which  rapidly  extends  along  its 
surface  and  quickly  appears  on  its  opposite  surface, 
firm  in  consistence,  smooth  or  slightly  lobed  in  out- 
line, is  a  periosteal  sarcoma.  The  rapidity  of  growth 
and  the  great  size  attained  are  very  striking  features 
of  these  tumours  in  their  later  stages.  It  is  doubtful 
if  pulsation  is  ever  observed  in  this  form  of  the 
disease. 

A  steadily  progressing  enlargement  of  a  long 
bone,  shown  by  a  slriagram  to  be  due  to  a  swelhng 
within  the  bone  which  has  replaced  the  cancellous 
bone  and  expanded  the  outer  compact  bone,  is 
either  a  myeloma,  central  sarcoma,  or  osteitis  fibrosa, 
with  cyst-formation. 

If  the  skiagram  shows  that  the  swelling  is 
towards  the  end  of  the  bone,  very  transparent  to 
X-rays,  the  shadow  being  without  mottling  or  stria- 
tion,  more  or  less  globular  in  form,  and  the  shell 
of  bone,  though  thin,  is  unbroken,  it  is  a  serous  cyst, 
or  the  result  of  osteitis  flbrosa.  (Plate  vii.)  In 
this  disease  the  swelling  develops  slowly  and  may 
be  arrested.  Spontaneous  fracture  may  be  the  first 
evidence  of  the  condition.  The  humerus  and  the 
femur  are  the  bones  most  commonly  affected  by  this 
disease. 

If  the  central  swelling  of  the  bone  mvolves  the 
epiphysis  largely,  stretches  and  flattens  the  adjacent 
articular  cartilage,  fungates  through  the  thin  layer 
of  compact  bone,  but  does  not  grow  with  great 
rapidity,  it  is  a  myeloma.  (Plate  vin.)  In  the 
skiagram  this  tumour  gives  a  shadow  m  wlucli 
faint  mottlings  or  striatioiis  are  seen. 

If  tlie  cent,rul  tumour  differs  from  the  above  by 


Osteitis  fibrosa  of  lemi.r,  nitli  cyst-lormation. 


Plate  VII. 


Myeloma  of  libulii. 
PLATE  VIII. 
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iuvolving  the  diapliysis  more  extensively,  and  by 
more  rapid  growth,  greater  destruction  of  bone,  and 
earlier  spontaneous  fracture,  it  is  a  central  sar- 
coma. Egg-shell  crackling  of  the  thinned  expanded 
bone  and  pulsation  of  the  tumour  may  be  felt  both 
in  myeloma  and  in  central  sarcoma.  A  moderate 
enlargement  of  the  diaphysis  of  a  long  bone  with 
moderate  expansion  of  its  medullary  cavity,  and  the 
replacement  of  the  medulla  by  a  tissue  which  gives 
a  mottled  shadow  in  the  skiagram,  may  be  an  endo- 
thelioma. This  rare  tumour  affects  the  diaphysis 
rather  than  the  epiphysis  of  a  bone,  tends  to  spread 
far  along  the  interior  of  the  bone,  and  does  not 
absorb  bone  so  rapidly  or  so  extensively  as  does  a 
central  sarcoma. 

A  swelling  in  a  bone  of  a  patient  who  has  or  has 
had  carcinoma  elsewhere — particularly  in  the  breast 
or  thyroid  gland — is  probably  a  secondary  carcinoma  of 
bone.  (Plate  ix.)  Its  destructive^  effects  upon  the 
bone  may  be  evidenced  by  the  occurrence  of  spon- 
taneous fracture,  or  the  skiagram  may  show  the 
replacement  of  bone  by  a  less  opaque,  slightly  mottled, 
and  irregular  substance.  Such  a  growth  is  usually 
painful,  but  the  occurrence  of  a  spontaneous  fracture 
may  be  the  first  symptom  noticed. 

A  smooth,  more  or  less  globular  enlargement  of 
a  bone,  shown  by  a  skiagram  to  be  due  to  a  sub- 
stance transparent  to  X-rays,  which  has  rarefied  and 
expanded  the  bone,  may  be  a  hydatid  cyst.  If  there 
is  excess  of  the  eosinophile  cells  of  the  blood,  and 
if  the  patient  has  or  has  had  hydatid  disease  else- 
where, the  diagnosis  is  confirmed.  The  diagnosis  is 
more  readily  made  if  the  patient  has  lived  in  Aus- 
tralia, northern  New  Zealand,  or  Iceland,  where  hy- 
datid disease  is  common.  The  disease  may  be  only 
discovered  on  the  occurrence  of  spontaneous  fracture. 
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U  is  met  -witli  iu  flat  bones,  as  well  as  in  eifcluT 
tlie  shaft  or  the  iomt-ends  of  long  boues. 

A  soft  or  elastic,  finely  lobulated  tumour  with  a 
limited  attachment  to  a  bone  is  a  lipoma.  These 
tumours  are  always  congenital,  and  the  diagnosis  is 
more  readily  made  if  this  fact  is  brought  out  in  the 
history. 

If  a  tumour  in  connexion  with  the  shaft  of  a 
bone  grows  very  slowly,  assumes  a  smooth  globular 
outline,  and  is  firm  and  painless,  a  fibroma  may  be 
diagnosed.  In  general  features  it  will  most  nearly 
resemble  enchondroma,  from  which  it  can  only  be 
distinguished  by  its  position  :  ossifymg  enchondro- 
mata  start  from  the  junction  of  epiphysis  with 
diaphysis,  and  central  enchondromata  affect  the  long 
bones  of  the  hand.  From  sarcoma  it  will  be  differ- 
entiated by  its  more  chronic  course,  its  very  slow 
growth  or  even  stationary  character,  and  the  absence 
of  fracture  or  pulsation.  Fibroma  is  a  very  rare 
tumour  of  bone,  except  in  the  form  of  fibrous 
epulis. 
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CHAPTER  XXV 


DIAGNOSIS   OF   DISEASES   OF  JOINTS 
AND  BURSiE 

In  this  chapter  an  attempt  will  be  made  to  enable 
the  reader  to  examine  intelligently  and  purposively, 
and  then  to  arrive  at  a  correct  diagnosis  of,  any 
disease  of  a  joint  or  of  the  structures  immediately 
surrounding  it. 

It  will  be  convenient  to  consider,  first,  the  general 
principles  of  diagnosis  of  articular  disease,  and  then 
to  refer  in  detail,  where  that  is  necessary,  to  the 
diagnosis  of  affections  of  individual  joints. 

When  such  a  case  presents  itself  to  the  surgeon 
the  first  fact  to  be  ascertained  is  whether  there  is 
any  organic  disease  of  the  part,  for  it  must  be  borne 
in  mind  that  hysteria,  or  ncuromimesis,  often 
closely  imitates  gi'ave  articular  lesion.  Hysteria  is 
more  common  in  women,  but  it  is  not  limited  to 
either  sex,  or  to  any  age  ;  in  many  cases  it  may  be 
traced  to  the  influence  of  some  strong  emotional 
disturbance. 

The  main  fact  upon  which  the  diagnosis  of  hys- 
teria must  rest  is  the  want  of  correlation  of  the 
symptoms.  Thus,  when  a  patient  complains  of  pain 
n  a  joint  of  a  very  severe  character,  especially  if 
■,his  is  accompanied  with  marked  superficial  hyper- 
esthesia, but  there  is  no  discoloration  or  heat  or 
welling  about  the  part,  or  wasting  of  the  muscles 
f  th".  limb,  an  hysterical  joint  must  be  suspect'^d.  If 
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it  is  found  that  the  johit  is  held  rigid-usually  in 
the  position  assumed  in  disease,  but  sometimes  stnk- 
[n.ly  different,  as  e.g.  m  the  position  of  extreme 
extension-and  that  all  attempts  to  move  it  excit^ 
^asms  of  the  muscles  and  cries  fi.-om  the  patien^ 
but  that  when  the  attention  is  diverged  passive 
n'ovem  nt  can  be  made  without  difficulty  or  pam 
01  that  the  patient  herself  moves  the  part,  this 
ispicion  becomes  converted  into  a  positive  diag^ 
Tiosis     A  skiagram  does  not  show  any  of  the  bone 
changes  always  found  in  organic  joint  disease  of 
for  standing     In  cases  where  the  surgeon  remains 
rilt  he  history  of  some  strong  emotion  or  of 
the  witn  ssmg  of  a  case  of  real  joint  disease  just  - 
■     ore  the  onset  of  the  illness,  or  the  presence  of  other 
hyLrical  phenomena,  such  as  exaggerated  reflexes 
will  be  of  assistance  ;  and  it  may  be  useful  tc  place 
he  patient  rmder  the  influence  of  --"-f^^^^^ 
to  examine  with  care  the  outhne  and  mobilit}  oi 
tL  lou  t   and  particularly  to  notice  when  the  joint 
becom  s  noid,  for  it  is  stated  that  m  neuromimesis 
Z  miIy  0  dy  reappears  when  the  patient  s  con- 
stu  uess  -turL,  while  m  painful  organic  diseas 

joint  stiuctuies  'iu  smootli- 
iKrps  licraments,  and  muscles  ,  {-^i  ^       .  -.nd 

lages,  iipciiui^i    ,  f  ,1    CQ^jit  movements  , 

^    The  best  viethod  of  cxmmnaiion  is  first  ot 
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look  at  the  joint  carefully,  next  to  feel  it,  then  to 
study  its  movements,  both  active  and  passive,  and 
to  supplement  this  by  a  study  of  good  comparative 
skiagrams  of  the  diseased  joint  and  of  the  corre- 
sponding healthy  one.    By  inspection  of  a  joint  we 
can  learn  the  relation  of  the  bones  to  one  another, 
the  attitude  assumed,  and  the  general  form  of  the 
part,  whether  swollen,  deformed,  or  wasted.  By 
palpation  we  can  determine  more  accurately  whether 
a  svyelling  corresponds  to  the  outline  of  the  synovial 
cavity,  to  one  or  more  of  the  bones,  or  to  neither 
of  the  joint  structures;    whether  the  swelling  is 
solid  or  fluid,  and  whether  any  one  of  the  joint  struc- 
tures is  tender  to  pressure  through  it.  Observation 
of  the  mobility  of  a  joint  tells  us  not  only  the  range 
of  movement,  whether  normal,  limited,  or  excessive, 
but  also  whether  it  is  smooth  or  uneven,  painless 
or  painful.    Skiagrams  show  chansres  in  the  struc- 
ture and  density  of  the  articular  bones,  as  well  as  in 
their  outline  and  relations.    They  may  show  changes 
in  the  soft  parts  too,  such  as  effusions,  abscesses 
cysts,  and  new  growths. 

I.  The  Structures  involved 
Disease  in  the  neighbourhood  of  a  joint  often 
simulates  disease  of  the  joint  itself  ;  it  is  therefore 
very  important  to  notice  whether   any  swelling 
present  corresponds  in  outline  with  some  neighbour- 
ing structure,  such  as  a  bursa  or  synovial  sheath 
and  not  with  the  articular  cavity  or  either  of  the 
bones.    Movement  of  a  joint  is  usually  attended 
with  movement  also  m  adjacent  bursje  and  synovial 
sheaths   and  pain  and  creaking  due  to  disease  of 
the  latter  may  be  mistaken  for  articular  pain  and 
creaking.    To  avoid  this  error,  notice  the  eJact  seat 
ot  the  pam  and  creaking,  and  especially  whether  these 
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Sims  can  be  elicited  by  manipulations  which  cause 
movement  in  the  bursa  or  synovial  sheath  m  ques- 
tion without  movement  of  the  joint.  For  example, 
the  prepatellar  bursa  can  be  tested  by  moving  the 
skin  over  the  front  of  the  knee ;  the  synovial  sheaths 
of  the  ankle  or  wrist  can  be  tested  by  moving  the 
digits  while  the  ankle-  or  wrist-joint  is  held  fixed. 

When  a  swelling  is  found  which  corresponds  m 
outline  to  some  neighbouring  structure,  as  a  bursa 
or  synovial  sheath,  and  not  to  the  articular  cavity 
or  to  any  of  its  bones,  and  if  at  the  same  time  there 
is  no  alteration  in  the  mobility  of  the  ]oiut,_  or  pam 
produced  by  it  mdess  it  excites  it  in  the  inflamed 
structure  outside,  it  will  be  at  once  known  that  the 
disease  is  extra-articular;  such  cases  are  of  common 
occurrence  e.g.  housemaid's  knee,  and  teno-synovitis 
o    the  wrist 'or  ankle.    On  the  other  hand,  when 
a  swelling  corresponds  in  outlme  to  the  synovial 
caX  of  a  joint  or  to  one  of  the  articular  bones, 
or  when  the  motion  of  a  joint  has  lost  its  smooth- 
ness or  is  painful,  or  the  articular  bones  are  foimd 
sensitive  to  pressure  or  shocks  transmitted  through 
thein,  it  may  be  judged  that  the  actual  joint  struc- 

tnrps  are  involved.  .  ,  j 

T  Vhen  a  swelUng  is  present  which  corresponds 
in  outUne  to  the  synovial  cavity,  or  -ojem-  J 
the  ioint  is  attended  witli  soft  crealcmg,  the  disease 
s  ai  ectin-  the  synovial  membrane  of  the  jomt. 
The  changes  met  with  in  the  synovial  membrane 
Ire  .Sy  three:  (i)  effusion  of  blood,  serum  or 
nus  into  the  cavity,  distending  it  more  oi  less 
^OinWtratiou  of  the  synovial  ^-f^"^^ 
hickening  of  the  tissue,  t^^beixulous,  ypluht  c^^^^^ 
sarcomatous;  and  (hi)  hypertrophy  of  ,ts  fim.,e., 
rendering  the  surface  villous. 

2.  The   signs  of  disease  of  hnameut^  aio, 
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the  early  and  acute  stage,  tenderness,  especially  at 
the  attached  end  of  a  ligament,  pain  on  any  move- 
ment which  stretches  the  ligament,  and  later  on  dis- 
placement of  bones,  or  an  abnormal  range  of  mobility 
in  the  joint,  from  shortening  or  from  lengthening  of 
the  ligaments.  Ligaments  are  never  the  only  struc- 
tures of  a  joint  affected  by  disease,  and  these  signs 
therefore  are  always  combined  with  others. 

3.  When  the  movement  of  the  joint  has  lost  its 
usual  smoothness  and  is  accompanied  by  hard  grat- 
ing or  a  soft  rubbing  or  a  crackling  sensation,  or, 
again,  when  nodular  growths  can  be  felt  springing 
from  the  edge  of  the  articular  cartilage,  the  disease 
is  known  to  be  affecting  the  cartilage.  In  the 
acute  diseases  of  joints  the  occurrence  of  severe 
starting-pains,  especially  just  as  the  patient  is  fall- 
ing asleep,  is  regarded  as  evidence  that  the  articular 
cartilage  is  involved.  Disease  very  rarely,  if  indeed 
ever,  begins  in  articular  cartilage. 

4.  If  an  articular  bone  is  found  swollen,  and 
tender  on  pressure,  and  if  pain  is  excited  by  force 
transmitted  through  it,  or  if  the  skiagram  shows 
alteration  in  the  outline  or  in  the  intimate  structure 
of  the  bone,  it  will  be  known  that  the  articular 
bone  is  diseased. 

5.  If  a  swelling  corresponds  in  position  and  out- 
line to  a  bursal  cavity,  or  there  is  soft  friction  felt 
on  movement  of  the  walls  of  a  bursa  over  one  another 
while  the  neighbouring  joint  is  at  rest,  it  will  be 
evident  that  the  disease  is  in  a  bursa. 

6.  And  when  a  swelling  corresponds  in  position 
or  outline  to  a  tendinous  synovial  sheath,  or  pain 
and  soft  grating  are  elicited  by  movement  of  a 
particular  muscle  or  muscles  while  the  adjacent  joint 
is  kept  at  rest  (where  this  is  possible),  the  diagnosis 
of  disease  of  a  synovial  sheath  k  obvious. 
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7.  Lastly,  a  swelling  or  other  morbid  phenomenoii 
may  not  correspond  with  any  special  structure,  but 
may  involve  the  common  connective  tissue  of  the 
part. 

Many  joint  diseases  affect  more  than  one  of  the 
above  structures,  either  primarily  or  in  succession, 
and  in  the  latter  case  it  may  be  impossible  to  tell 
where  the  disease  originated  ;  but  wherever  it  is 
possible,  and  certainly  in  all  cases  of  early  disease,  a 
careful  attempt  to  localize  the  affection  will  usually 
be  attended  with  success. 

II.  Nature  of  the  Affection 
The  suro-eon  must  next  determine  the  nature  of 
the  affectioli  present.  Inflammation  in  its  various 
forms  is  the  most  frequent  disease,  and  its  symp- 
toms are  like  those  observed  in  other  situations. 
Degenerations  and  neoplasms  are  also  met  with. 

A.  Acute  disease. — The  acute  diseases  of  joints 
most"  often  affect  mainly  the  synovial  membrane  and 
are  characterized  by  more  or  less  rapid  and  abundant 
effusion  of  fluid  into  the  cavity.    Where  the  effusion 
follows  immediately  upon  a  severe  injury  to  the  joint, 
especially  a  fracture  of  one  of  the  bones  into  the 
joint,  e.g.  the  patella,  it  is  an  effusion  of  blood— 
hsmarthrus.     Signs  of  bruising  of  the  soft  parts,  or 
their  subsequent  staining  with  blood  pigment,  would 
confirm  this  diagnosis.    A  sudden  effusion  into  a 
joint  after  even  moderate  use  of  the  part,  or  some 
trifling  strain,  in  a  patient  with  the  history  and 
evidences  of  hceiiiopJiilia,  is  also  to  be  recognized  as 

hajmarthrus.  . 

A  rapid  effusion  of  fluid  into  a  joint,  cither  spon- 
taneous or  quicklv  following  over-use,  or  sprain,  or 
an  "  internal  derangement  of  tlie  joint,  is  in  noail} 
all  cases  at  Hrat  a  serous  synovitis.   With  this  tlicre 
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may  be  some  local  heat,  slight  redness  of  the  skin 
if  the  joint  is  not  thickly  covered  in,  pain  on  and 
limitation  of  movement,  and  some  pyrexia.  When 
the  pain  is  severe,  and  there  are  acnte  local  tender- 
ness, and  great  pain  on  movement,  and  the  outline  of 
the  joint  is  blurred  by  swelling  outside  the  synovial 
membrane,  the  ligaments  of  llie  joint  are  also  acutely- 
inflamed. 

When  the  swelling  steadily  increases  and  is  sup- 
plemented by  superficial  oedema,  and  the  local  pain, 
tenderness,  heat,  and  redness  become  more  marked, 
suppuration  is  indicated.  With  the  formation  of  pns 
in  the  joint  cavity  the  fever  increases,  the  daily  range 
of  temperature  becomes  greater,  and  there  may  be  a 
rigor.  In  all  cases  of  doubt,  and  where  from  the 
nature  of  the  case  suppuration  is  likely  to  occur, 
some  fluid  should  be  removed  from  the  joint  with 
an  exploring  syringe  to  determine  its  nature.  A 
bacterial  examination  of  the  fluid  removed  should 
be  made,  to  determine  the  causative  organism.  In 
pyjBmia  suppuration  occurs  in  joints  not  only 
very  rapidly  but  without  much  pain  or  local  cedema. 

There  are  many  forms  of  acute  synovitis  and  arthritis 
which  must  be  distinguished.  For  this  purpose  in- 
quire carefully  into  the  apparent  cause  of  the  malady, 
especially  injury,  over-use,  or  sudden  slipping  or  lock- 
ing of  the  joint.  Notice  whether  more  than  one 
joint  is  affected,  and  inquire  into  the  previous  history 
of  the  patient,  immediate  and  remote,  particularly 
for  evidence  of  rheumatism,  gout,  gonorrhoea,  syphilis, 
pyorrhoea,  or  suppuration  in  any  part  of  the  body. 

1.  When  the  synovial  effusion  quickly  follows 
upon  an  injury  such  as  a  sprain,  or  upon  over-use, 
or  any  form  of  "  internal  derangement "  of  the 
joint,  it  is  a  case  of  traumatic  synovitis. 

2.  When   the  inflammation   quickly  follows  a 
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wound  into  the  joint  cavit)^  is  intense  and  rapidly 
runs  on  to  suppuration,  it  is  the  result  of  infection 
of  the  joint  with  pyogenic  organisms,  and  the  par- 
ticular organism  must  be  identified. 

3.  A  synovial  effusion  which  has  developed  rapidly 
and  insidiously,  i.e.  without  acute  local  pain  and 
bright  redness  of  the  skin,  in  a  patient  suffering 
from  fever  with  considerable  daily  range,  possibly 
interrupted  by  a  rigor  or  rigors,  with  sweating, 
wasting,  and  general  iUuess  out  of  proportion  to 
the  joint  affection,  is  pycemic  synovitis.  The  effusion 
is  purulent  from  the  first,  and  contains  streptococci, 
or,  less  commonly,  staphylococci  or  one  of  the 
specific  pus-producing  organisms.  Several  joints 
may  be  affected,  and  the  cartilage  and  bone  are  liable 
to  be  eroded.  In  almost  every  case  the  primary 
focus  of  disease  is  quite  obvious. 

4.  An  acute  inflammation  of  a  joint  coming  on 
during  or  soon  after  an  attack  of  pneumonia,  typhoid 
fever,  influenza,  or  scarlet  fever  is  due  to  infection 
of  the  joint  with  the  specific  organism  of  the  disease. 
Wherever  possible  the  organism  should  be  identified. 
As  a  rule,  the  effusion  in  these  cases  remains  serous, 
but  in  the  pneumococcal  variety  it  frequently  be- 
comes purulent.  Pneumococcal  arthritis  also  occurs 
apart  from  any  other  pneumococcal  lesion.  Exactly 
similar  joint  affections  may  be  caused  by  pyorrhosa, 
or  by  chronic  suppuration  in  the  nasal  sinuses, 
a.limentary  or  genito-urinary  canals. 

5.  An  acute  swelling  of  a  joint  coming  on  spon- 
taneously in  a  patient  who  has  gonorrhoea  or  gleet 
is  gonorrhceal  arthritis.  Cases  vary  much  in  severity  ; 
there  is  usually,  in  addition  to  synovial  effusion,  some 
swelling  of  the  ligaments  of  the  joint,  and  more  pam 
and  tenderness  than  in  a  simple  synovitis,  suppura- 
tion may  occur,  and  ankylosis  often  results.  The 
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disease  a<;tacks  the  large  joints,  especially  the  knee, 
ankle,  and  wrist ;  it  may  be  associated  with  inflam- 
mations of  fasciae  and  aponeuroses.  The  gonococcus 
can  frequently  be  found  in  the  fluid  in  the  joint.  This 
disease  may  come  on  at  any  time  during  the  course  of 
gonorrhoea,  and  when  the  local  evidences  of  this 
disease  are  only  to  be  detected  by  careful  examina- 
tion. 

6.  If  several  joints  are  simultaneously  or  succes- 
sively attacked  with  moderate,  general,  ill-defined 
swelling,  and  the  parts  are  found  slightly  red,  tender, 
and  very  painful  on  any  movement,  and  along  with 
this  local  condition  there  are  acute  pyrexia,  profuse 
sour-smelling  perspiration,  concentrated  acid  urine, 
a  coated  tongue,  and  particularly  if  there  is  peri- 
carditis, endocarditis,  or  pleurisy,  or  a  history  of 
previous  attacks,  the  surgeon  will  recognize  the  joint 
affection  as  a  part  'of  acute  articular  rheumatism. 
The  number  of  joints  affected,  the  rapid  onset  and 
subsidence  of  the  local  lesions,  the  character  of  the 
general  disturbance,  and  the  history  of  previous 
attacks  are  the  main  points  on  which  to  found  a 
diagnosis. 

7.  If  a  patient  is  seized  in  the  night  with  a  very 
severe  pain  in  a  joint  which  in  a  few  hours  becomes 
swollen,  with  a  red  glossy  appearance  of  the  skin 
over  it,  and  oedema  of  the  subcutaneous  tissue,  the 
part  being  exquisitely  tender,  and  the  temperature  is 
only  moderately  raised,  it  will  be  recognized  as  acute 
gout.  This  diagnosis  will  be  confirmed  if  the  affected 
joint  is  the  metatarso-phalangeal,  if  previous  similar 
attacks  have  occurred,  and  particularly  in  that  joint, 
and  if  there  are  other  evidences  of  gout  such  as 
tophi,  dyspepsia,  cramps,  or  excess  of  uric  acid  in 
the  blood. 

8.  A  slightly  painful  effusion  into  a  joint  arising 
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spontaneously  in  a  patient  who  is  the  subject  of 
early  secondary  syphilis  is  syphilitic  synovitis.  The 
diagnosis  is  confirmed  by  a  positive  Wassermanu 
reaction  and  by  rapid  resolution  under  anti-syphi- 
litic treatment."  Syphilitic  synovitis  occurs  also  in 
the  congenital  type  of  disease  and  takes  tlie  form 
of  a  i^ainless,  rapid  efJusion  into  one  of  the  large 
joints,  unaccompanied  by  any  limitation  of  move- 
ment, and  with  a  tendency  to  recur  from  time  to  time. 

9.  If  in  an  infant  or  a  young  child  a  joint— especi- 
ally the  hip  or  shoulder— becomes  acutely  swollen,, 
with  great  local  tenderness  and  pain  on  any  move- 
ment, and  the  child  is  very  ill  with  high  fever,  it 
is  a  case  of  the  acute  arthritis  of  infants,  due  to  in- 
fection of  the  joint  with  virulent  pyogenic  organisms, 
and  quickly  resulting  in  suppuration  and  more  or 
less  destruction  of  the  joint,  dislocation,  etc. 

10.  Where  a  joint  becomes  suddenly  and  spon- 
taneously greatly  distended  with  fluid,  and  there  is 
neither  pain  nor  tenderness,  nor  marked  limitation 
of  movement,  it  is  Charcot's  diseasc^ataxic  arthro- 
fathy,  and  the  reflexes,  the  pupils,  and  the  sensation 
in  the  limbs  should  be  examined  for  evidence  of 
tabes  or  of  syringo-myelia.    [See  p.  342.) 

11.  If  there  is  a  fluctuating  swelling  m  the  posi- 
tion of  a  bursa,  with  pain,  tenderness  and  redness 
of  the  skin,  and  some  pyrexia,  it  may  be  diagnosed 
as  acute  bursitis  :  and  if  the  surrounding  tissues 
become  oedematous,  the  pain  throbbing  in  character, 
and  the  temperature  still  more  raised  and  variable 
during  the  day,  it  indicates  that  suppuration  has 
occurred.  This  affection  is  most  frequontly  seen 
in  the  bursse  over  the  patella  and  the  olecranon,  or 
in  a  bunion,  and  is  often  the  result  of  a  wound. 

12.  Jf  the  patient  complains  of  sharp  pricking 
pain  in  the  silo  of  a  bursa,  and  it  is  found  tender 
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on  pressure  and  yields  soft  crepitus  or  friction  when 
the  part  is  so  pressed  or  moved  as  to  glide  the  two 
surfaces  of  the  bursa  over  one  another,  it  is  to  be 
recognized  as  subacute  plastic  or  dry  bursitis.  This 
is  seen  most  often  and  is  most  readily  diagnosed 
in  the  prepatellar  bursa. 

13.  An  acute  swelling  over  a  tendon  sheath,  with 
creaking  on  moving  the  tendon  in  its  sheath,  is  acute 
tenosynovitis  ;  this  is  most  often  seen  in  the  wrist 
and  ankle,  as  the  result  of  strain  or  overuse,  or  as  a 
complication  of  gonorrhoea,  but  it  may  be  rheumatic 
or  gouty. 

B.  Chronic  disease. — In  examining  a  chronic 
joint  affection,  notice  particularly  the  following 
points  : 

i.  The  presence  of  effusion  into  the  joint  cavity, 
and  its  amomit. 

ii.  Thickening  of  the  synovial  membrane,  and  of 
the  parts  around  the  joint. 

iii.  The  shape  of  the  bones,  whether  enlarged, 
worn  away,  or  greatly  absorbed. 

iv.  Partial  or  complete  displacement  of  the  bones, 
due  to  alteration  in  their  shape  or  to  changes  in 
the  ligaments. 

V.  The  structure  and  density  of  the  bone,  as 
shown  in  the  skiagram.  This  will  also  show  the 
outline  and  relative  positions  of  the  articular 
bones. 

vi.  The  movement  of  the  joint — whether  smooth 
or  rough  ;  normal,  limited,  or  excessive  in  range  ; 
painful  or  painless  ;   even  or  liable  to  locking. 

vii.  The  seat  and  character  of  pain  present,  the 
influence  upon  it  of  movement  and  of  pressure 
through  the  bones. 

viii.  The  muscles,  whether  rigid  or  wasted. 

ix.  The  presence  of  an  abscess  or  sinus. 
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X.  The  history  of  the  affection  and  the  existence 
of  other  signs  of  diathetic  or  nervous  disease. 

1.  When  there  is  simply  synovial  effusion,  and 
particularly  when  it  follows  upon  an  injury  or  per- 
sists after  an  acute  onset,  and  there  is  no  evidence 
of  tubercle,  gonorrhoea,  syphilis,  hsemophilia,  or  tabes 
dorsalis,  it  is  a  chronic  serous  synovitis. 

2.  When  with,  or  without,  moderate  effusion 
into  the  joint  the  synovial  membrane  is  found  to 
be  thickened,  and  the  movement  of  the  joint  is 
limited,  and  using  it  soon  brings  on  pain,  the  condition 
is  tuberculous  synovitis. 

3.  If  there  is  an  ill-defined  swelling  of  a  joint, 
giving  it  a  more  or  less  globular  outline,  and  the 
joint  is  held  rigid  by  the  muscles,  and  movement  is 
painful,  and  the  bone  or  bones  feel  enlarged  and 
are  tender  to  pressure,  the  case  is  one  of  tuberculous 
artliritis  involving  the  bone.  Tuberculous  disease  of 
joints  runs  a  variable  course,  and  its  signs  differ 
in  successive  stages  of  the  disease  ;  its  main  fea- 
tures are  its  insidious  onset  (sometimes  there  is 
a  distinct  history  of  injury),  its  chronic  course, 
the  signs  of  infiltration  of  synovial  membrane, 
of  bone,  and  later  on  of  ligaments,  the  ten- 
dency to  softening  of  the  tuberculous  tissue  into 
so-called  abscesses  which  may  burst  and  lead  to 
chronic  sinuses  often  connected  with  carious  bone, 
and  in  the  worst  cases  dislocation  or  destruction  of 
the  joint.  Great  wasting  of  muscles,  starting-pains, 
pallor,  a)id  other  tuberculous  symptoms  are  further 
accompaniments  often  met  with.  Until  abscess 
forms,  the  skin  over  a  tuberculous  joint  is  not  red- 
dened, although  the  part  is  a  little  Ivot  to  the  ]wud_: 
this  fact  gave  rise  to  the  old  name  of  "  white  swelhng  ' 
of  the  joint.    A  skiagram  will  sliow  rarefaction  or 
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erosion  of  tlie  bone  at  the  site  of  the  bony  deposit, 
with  irregularity  of  the  articular  surface  when  the 
process  has  reached  the  joint  cavity. 

4.  If  a  joint  slowly  enlarges,  with  little  or  no 
pain,  and  a  firm  brawny  infiltration  of  the  synovial 
membrane  and  ligaments  is  found,  and  particularly 
if  this  infiltration  involves  only  a  part  of  the  joint, 
or  if  it  spreads  slowly  to  the  surface  and  then 
ulcerates  and  sloughs,  the  case  is  one  of  syphilitic 
gummatous  arthritis.  A  history  of  syphilis,  and  a 
positive  Wassermann  reaction,  make  the  diagnosis 
certain. 

5.  Very  rarely  a  similar  condition  accompanied  by 
bony  changes  and  some  creaking  occurs  in  children 
suffering  from  congenital  syphilis  and  is  known  as 
chondro-arthritis  syphilitica  of  Virchow. 

6.  When  a  joint  slowly  becomes  stiffened  and 
movement  in  it  is  painful,  and  the  bones  arc  found 
to  be  the  seat  of  nodular  thickenings  on  the  margin 
of  the  articular  surface,  and  movement  of  the  joint 
is  attended  with  creaking  or  grating  from  rough- 
ness of  synovial  membrane  and  cartilages,  or  erosion 
of  the  cartilages,  and  a  skiagram  shows  rarefaction 
of  the  bone  with  lipping  of  the  articular  surface,  or 
osteophytic  growths,  the  condition  is  osteo-arthritis, 
or  arthritis  deformans.  Of  this  disease  there  are  several 
varieties  ; 

(a)  Osleo-arlhriiis  of  children,  or  StilVs  disease,  in 
which  the  disease  comes  on  insidiously,  is  attended 
with  marked  thickening  of  bones,  and  is  accom- 
panied by  enlargement  of  the  spleen  and  lymphatic 
glands.  It  is  distinguished  from  syphilitic  arthritis 
by  the  Wassermann  reaction  being  negative.  It 
quickly  leads  to  ankylosis. 

(6)  Acute  osteo-arthritis,  which  comes  on  in  adol- 
escents and  young  adults,  attacks  many  joints,  runs 
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a  rapid  course,  leads  to  great  deformity  and  stiffness, 
and  may  entirely  cripple  the  patient. 

(c)  Chronic  osleo-artlirilis  of  middle  age,  attacking 
several  joints,  especially  those  of  the  fingers  and  the 
knees,  running  a  slow  and  often  intermittent  course, 
and  more  frequent  in  women  thau  in  men. 

The  ultimate  cause  of  these  two  varieties,  (6) 
and  (c),  lies  very  frequently  in  an  ascertainable  focus 
of  chronic  infection  or  toxaimia,  and  the  presence 
of  oral,  nasal,  or  pelvic  infection,  or  of  intestinal 
stasis  or  toxajmia,  should  be  sought  for. 

(cZ)  Monarticular  osteo-arlhritis  or  traumatic  osteo- 
arthritis, following  on  an  injury  to  the  joint  or  to 
the  bones  of  the  limb,  or  coming  on  after  prolonged 
strain,  as  of  the  hij)-joint  in  labourers.  It  is  at- 
tended with  considerable  but  varying  pain,  and  leads 
to  much  deformity  and  stiffness. 

7.  When  a  joint  has  become  abnormally  mobile 
(e.g.  lateral  mobility  in  an  extended  knee),  with  very 
marked  gi'ating  in  the  joint  and  considerable  de- 
formity from  absorption  of  bone,  displacement  of 
joint-ends,  nodular  outgrowth  of  bone,  or  effusion, 
and  these  changes  have  occurred  rapidly  and  pain- 
lessly, it  is  Charcot's  disease  of  the  joint — ataxic 
arthropathy.  (Plate  x  )  The  onset  is  usually  acute 
and  attended  with  great  effusion,  and  the  disorganiza- 
tion of  the  joint  occurs  rapidly.  The  disease  is  much 
more  rapid  in  its  course  than  osteo-arthritis,  and 
is  also  distinguished  from  it  by  its  painlessness.  A 
skiagram  shows  in  the  ball-and-socket  joints  (hip 
and  shoulder)  great  destruction  of  the  bones;  in  the 
hinge-joints,  on  the  other  hand,  there  is  pronounced 
new  formation  of  bone.  Signs  of  tabes  or  of  syringo- 
myelia, ;ire  usually  to  be  found. 

8.  If  I  lie  patient  has  experienced  several  attacks 
of  acute  pa,iii,  lenderness,  and  swelling  of  ;)  j' ''i*! 
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and  tlie  part  is  found  permanently,  enlarged,  with  a 
smooth  or  nodular  deposit  around  it,  either  fixed 
to  the  bones  or  movable  over  thezii,  and  the  joint 
is  either  ankylosed  or  moves  without  creaking  or 
grating,  and  especially  if  the  disease  occurred  first 
in  the  joint  of  the  great  toe,  and  there  are  other 
signs  of  gout  such  as  tophi,  rigid  arteries,  dyspepsia, 
excess  of  uric  acid  in  the  blood,  it  is  chronic  gout. 
The  position  of  the  disease,  its  onset  by  successive 
acute  or  subacute  attacks,  the  character  of  the 
"chalk-stones"  and  the  other  evidences  of  gout 
distinguish  this  from  arthritis  deformans  ;  it  is  more 
common  in  men  than  in  women. 

9.  For  the  diagnosis  of  sarcoma  of  epiphyses  of  bones, 
see  p.  325.  A  soft  sarcoma  springing  from  a  bone 
may  burst  through  into  the  synovial  cavity  and  fill 
it  out,  and  so  simulate  synovitis  ;  the  diagnosis  will 
be  determined  by  the  swelling  not  being  limited  to 
the  joint  cavity,  by  its  constant  growth,  and  by  a 
puncture  yielding  only  blood  ;  later  on  by  ulceration 
of  the  skin,  and  fungation  of  the  tumour. 

10.  If,  during  movement  of  a  joint,  it  becomes 
locked  in  the  flexed  position,  with  intense,  sickening 
pain,  the  presence  of  a  loose  body  in  the  joint  must 
be  suspected  ;  and  if  the  attacks  recur  from  time  to 
time,  while  under  some  sudden  passive  movement 
both  the  pain  and  the  immobility  abruptly  pass  ofT, 
and  particularly  if  the  cartilage  can  be  felt  moving 
within  the  synovial  cavity,  the  diagnosis  becomes 
certain.  Such  a  loose  body  is  either  a  detached 
portioji  of  an  interarticular  fibro-cartilage  or  the 
arti(;ular  cartilage  plus  a  scale  of  the  subjacent  bone, 
or  a  cartilaginous  or  bony  nodule  in  the  synovial 
membrane.  The  previous  history  of  a  wrench  of 
the  joint,  or  of  a  direct  blow,  or  of  osteo-arthritis 
mn.v  ])oiiit  definitely  to  one  of  tliese.    In  ,somc  cases 
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the  "  loose  body  "  is  felt  by  the  patient  and  the 
surgeon,  and  the  diagnosis  is  made  previous  to  its 
slijjping  between  the  bones  and  causing  the  severe 
jjain.  A  good  skiagram  may  show  the^loose  body, 
especially  when  it  consists  partly  of  bone. 

11.  A  fluctuating  tumour  occupying  the  position 
of  a  bursa,  with  no  local  heat  or  redness  of  the  skin, 
and  but  slight  pain,  and  no  tenderness  or  pyrexia, 
is  to  be  diagnosed  as  chronic  serous  bursitis. 

12.  When,  in  the  position  of  a  bursa,  a  soft 
grating  sensation  occurs  on  moving  the  part,  or  a 
small  movable  body  or  bodies  can  be  felt,  it  is  a 
case  of  chronic  polypoid  bursitis.  There  may  be  more 
or  less  effusion  into  the  bursa. 

13.  A  chronic  effusion  into  a  bursa  with  mode- 
rate thickening  of  its  wall  is  a  tuberculous  bursitis. 
This  may  ulcerate  through  the  skin  and  lead  to  a 
tuberculous  sinus.  It  may  be  a  sequel  to  tuberculous 
osteitis. 

14.  When,  at  the  site  of  a  bursa,  a  very  firm 
tumour  slowly  forms,  and  either  steadily  grows  or, 
having  attained  a  certain  size,  becomes  arrested, 
it  is  chronic  plastic  or  flbrous  bursitis.  Ossification, 
suggested  by  extreme  hardness  and  proved  by  an 
X-ray  picture,  is  not  unknown  as  the  fiiuil  stage  of 
this  condition. 

15.  A  tense  globular  fluctuating  cyst,  not  adherent 
to  the  skin,  but  found  to  be  adherent  to  a  sAHiovial 
sheath,  or  to  a  joint,  or  to  be  reducible  into  a  joint 
by  gentle  continuous  pressure,  is  a  synovial  cyst.  These 
cysts  are  most  common  on  the  hack  of  the  hand  and 
dorsum  of  the  foot  ;  but  they  are  also  met  with  iu 
connexion  with  other  joints  and  synovial  mem- 
branes, particularly  in  cases  of  osteo-arthritis,  mid 
are  thenjkiiowji  as  Morrant  Baker's  cysts.  The  cyst 
may  be  fnuml  at  some  distance  frnni  tlic  joiul  \vith 
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wJiich  it  is  connected,  e.g.  in  tliu  iiucldle  of  th.e  arm, 
iu  tiie  ujjjjer  third  of  tlie  forearm,  or  in  tke  calf. 

16.  A  chronic  effusion  into  a  synovial  sheath, 
with  thickening  of  its  walls,  is  tuberculous  teno- 
synovitis. The  effusion  often  contains  "  melon-seed 
bodies,"  giving  rise  to  characteristic  fremitus. 

III.  Special  Features  op  Diseases  op 
Individual  Joints 

Shoulder-joint. — Owing  to  the  deep  position  of 
this  joint,  distension  of  its  synovial  cavity  does  not 
readily  give  rise  to  a  fluctuating  swelling,  and  only 
in  some  cases  can  a  soft  elastic  or  fluctuating  pro- 
trusipn  be  felt  in  the  axilla  ;  but  in  acute  synovitis 
the  joint  is  held  fixed,  and  the  prominence  of  the 
shoulder  is  increased.  When  a  chronic  effusion  is 
present,  as  in  Charcot's  disease,  the  arm  may  be 
lengthened  ;  the  head  of  the  humerus  can  be  pushed 
up  into  its  proper  place,  and  then  felt  to  fall  again. 

When  the  prommence  of  the  shoulder  is  con- 
siderably increased,  and  fluctuation  is  detected 
through  the  deltoid  muscle,  or  from  its  anterior  to 
its  posterior  border,  while  the  joint  is  not  fixed, 
nor  its  movement  painful  provided  that  the  limb 
is  kept  abducted  to  relax  the  deltoid  muscle,  the 
surgeon  will  diagnose  effusion  into  the  bursa  beneath 
the  deltoid. 

,  Tuberculosis  of  this  joint  may  be  insidious  in 
onset,  and  quiet  in  its  course,  lending  to  fibrous 
ankylosis  without  any  complaint  of  pain  or  any 
signs  suggesting  effusion  or  softening  of  tuberculous 
tissue. 

Elbow-joint.— Distension  of  the  synovial  cavitv 
IS  most  apparent  on  the  outer  side  of  the  olecranon 
and  over  the  head  of  the  radius:  sometimes  it 
causes  the  obliteration  of  the  space  between  the 
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olecranon  and  the  inner  condyle  of  the  liumeriis,  or 
bulging  above  the  olecranon. 

The  ease  with  which  each  of  the  three  bones 
entering  into  this  joint  can  be  felt  renders  the  de- 
tection of  disease  limited  to  one  or  other  of  them 
comparatively  easy.  The  only  bursa  in  this  situation 
liable  to  be  inflamed  is  one  placed  over  the  olecranon 
under  the  skin  ;  effusion  into  it  causes  a  swelling  in 
the  middle  line  of  the  joint  behind,  obscuring  the 
olecranon,  instead  of  on  each  side  of  that  bone  as  in 
synovitis.  The  nearness  of  this  bursa  to  the  skin 
renders  it  especially  liable  to  acute  inflammation 
after  blows  upon  or  abrasions  of  this  region. 

For  disease  of  the  wrist-joint,  see  Chap.  XLIX. 

Hip-joint. — Three  circumstances  invest  the  diag- 
nosis of  diseases  of  the  hip- joint  with  special  diffi- 
c\ilty  and  importance.  The  joint  is  so  deeply  placed 
and  well  covered  with  thick  muscles  that  the  actual 
joint  itself  cannot  be  felt,  nor  can  distension  of  its 
synovial  cavity  be  clearly  defined.  The  lumbar 
spine  is  so  movable  that  the  actual  relative  position 
of  the  bones  of  the  hip  is  concealed  by  compensatory 
rotation  of  the  pelvis  ;  a  flexed,  abducted  or  adducted 
joint  often  appearing  "  straight."  And,  lastly,  afiec- 
tions  of  certain  neighbouring  parts  very  closely  sirnu- 
late  disease  of  the  hip-joint  itself.  The  examination 
of  the  hip  should  therefore  be  carried  out  with 
method  and  precision,  and  the  following  points 
should  be  investigated  : 

1.  Relative  position  of  femur  and  innominate  bone  (os 
eoxse).— To  determine  this,  place  the  patient  flat  on 
his  back  on  a  firm  mattress,  and  see  that  the  spme 
is  flat  on  the  mattress  and  that  a  line  between  tlie 
anterior  iliac  spines  crosses  at  right  angles  one  dra^yn 
Crom  tlift  xiphoid  cartilage  to  the  symphysis  pubis. 
In  such  a  position  of  the  spine  and  pelvis  the  lower 
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limbs  should  lie  flat  on  the  couch,  they  should  be  of 
equal  length,  and  the  thighs  should  be  either  parallel 
or  slightly  and  equally  adducted. 

Departures  from  this  normal  standard  come  under 
two  heads  :  the  thigh  may  be  held  in  some  position 
in  the  usual  range  of  mobility  of  the  joint — flexion, 
rotation,  abduction,  adduction,  or  the  femur  may 
have  a  relation  to  the  innominate  bone  impossible 
to  a  healthy  joint — displacement. 

When  the  joint  is  jlexed,  the  thigh  can  still  be 
placed  straight  down  by  tilting  the  spine  into  a 
position  of  lordosis ;  when  this  is  marked,  the  hollow 
under  the  back  is  readily  recognized.  In  order  to 
detect  a  slight  degree  of  flexion,  and  also  to  measure 
its  amount,  the  surgeon  should  grasp  the  loiee  of 
the  sound  limb  and  raise  the  thigh  until  it  lies 
with  its  whole  length  along  the  front  of  the  trunk 
(i.e.  the  hip-joint  is  fully  flexed),  when  the  spine 
will  be  extended  :  if  now  the  suspected  limb  still 
lies  flat  along  the  couch,  there  is  no  flexion  of  the 
joint;  if,  on  the  other  hand,  the  diseased  limb  rises 
as  the  spine  is  extended  by  this  manoeuvre,  it  shows 
that  the  hip  is  flexed,  and  the  vertical  height  of  the 
knee  above  the  mattress  is  a  measure  of  the  amount 
of  flexion  of  the  hip-joint. 

Just  as  flexion  of  the  lumbar  spine  can  conceal 
flexion  of  the  hip,  so  lateral  rotation  of  the  pelvis 
can  conceal  abduction  or  adduction  of  the  femur. 
In  a  case  of  adduction  of  the  hip  in  order  to  bring 
the  two  limbs  parallel,  the  pelvis  will  be  so  raised  on 
the  diseased  side  as  to  bring  the  foot  considerably 
above  its  fellow.  Similarly,  rotation  of  the  pelvis 
downwards  to  In'iug  an  abducted  limb  to  the  ground 
makes  it  appear  longer  tlian  its  fellow.  The  in- 
Huenco  of  rotation  of  the  pelvis  upon  #e  apparent 
length  of  the  limb  must  never  be  forgotten 
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Flexion  is  the  most  constant  deformity  observed 
in  inflammation  of  the  hip,  but  it  is  also  observed 
in  cases  of  Uio-psoas  abscess,  in  effusion  into  the 
bursa  beneath  the  psoas,  and  in  some  cases  of  peri- 
tonitis, appendicitis,  and  renal  colic ;  it  is  not  a 
feature  of  sacro-iliac  disease  unless  complicated  with 
ilio-psoas  abscess.  Abduction  of  the  thigh  is  seen  in 
the  early  stages  of  hip  disease,  i.e.  tuberculosis,  and  in 
cases  of  synovitis  ;  adduction  is  found  in  osteo-arthritis 
and  in  the  later  stages  of  hip  disease,  and  it  becomes 
exaggerated  when  the  head  of  the  femur  is  dislocated 
on  to  the  dorsum  ilii.  Rotation  of  the  femur  is  also 
produced  by  disease ;  eversion  is  seen  when  the  syno- 
vial cavity  is  distended  as  in  simple  synovitis  or  in  the 
early  stage  of  tuberculosis,  in  any  condition  leading  to 
tension  of  the  ilio-psoas  muscle,  such  as  abscess  in  its 
sheath  or  in  the  bursa  beneath  it,  and  in  coxa  vara ;  in- 
version is  found  in  osteo-arthritis  and  in  the  later  stage 
of  tuberculosis,  especially  when  the  femur  is  dislocated. 

The  mutual  relations  of  the  bony  prominences 
of  the  hip  should  then  be  ascertained  by  comparative 
measurements  on  the  two  sides.  (See  p.  198.)  The 
great  trochanter  may  be  raised  to  a  slight  extent, 
by  absorption  or  by  bending  of  the  neck,  by  flatteumg 
of  the  head  of  the  "bone,  or,  to  a  more  marked  extent, 
by  separation  of  the  upper  epiphysis  of  the  femur 
and  by  dislocation  of  the  femur.  Approximation  of 
the  trochanter  to  the  median  line  may  be  caused 
by  coxa  vara,  by  absorption  of  the  neck  or  head  of 
the  bone,  and  by  displacement  of  the  femur  through 
the  acetabulum  into  the  pehas  ;  on  the  other  hand, 
undue  prominence  of  the  trochanter  is  caused  by 
dorsal  dislocation  of  the  bone.  The  head  of  tJie 
bone  may  be  felt  in  tlie  buttock,  or  the  extreme 
shoitening,  •Adduction  and  rotation  of  the  tliign, 
together  with  a  marked  hollow  in  the  grom,  may 
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iudicate  dislocation  of  the  femur.  A  skiagram  shows 
the  exact  position  and  outline  of  the  bones. 

2.  Mobility  of  the  joint.— Test  its  range,  the  charac- 
ter of  resistance  offered,  its  smoothness,  and  whether 
movement  is  painful  or  not.  For  this  the  left  hand 
should  be  placed  firmly  upon  the  pelvis,  and  the 
right  hand,  grasping  the  knee,  should  first  make 
gentle,  and  then  more  forcible,  attempts  to  flex 
and  extend,  abduct  and  adduct,  and  rotate  the 
thigh.  Care  should  be  taken  to  divert  the  patient's 
attention  as  much  as  possible  while  carrying  out 
this  manipulation.  The  surgeon  should  notice  (1) 
whether  the  pelvis  follows  the  movements  of  the  thigh 
closely,  or  whether  there  is  only  a  limited  range  of 
movement  of  the  joint ;  (2)  whether  the  movement  is 
painful,  and,  if  so,  whether,  when  the  joint  is  fully 
flexed,  rotatory  and  lateral  movements  are  still  pain- 
ful and  limited,  or  painless,  free,  and  smooth  ;  (3) 
whether  movement  is  attended  with  grating  or  cre- 
pitus, soft  or  hard,  smooth  or  rough.  Limitation  of 
movement  of  the  joint  may  be  due  to  ankylosis,  to 
muscular  spasm,  or  to  deformity  or  displacement  of 
tlie  bones.  It  is  a  very  important  sign  of  disease. 
Limitation  of  movement  in  one  special  direction,  or 
in  one  position  of  the  joint  only,  always  indicates 
that  it  is  due  to  some  particular  local  condition  and 
not  to  a  general  disease  of  the  joint.  Thus,  when 
extension  of  the  joint  is  painful  and  limited,  but 
on  full  flexion  the  rigidity  and  pain  in  moving  the 
thigh  pass  off,  it  indicates  that  there  is  spasm  of 
the  ilio-psoas  muscle  only,  and  careful- examination 
should  be  made  for  abscess  in  its  sheath,  or  between 
it  and  the  capsule  of  the  joint.  If  all  rigidity  passes 
off  under  an  aiifesthctic  it  is  entirely  muscular.  In 
connexion  with  this  symptom  notice  the  tension  of 
the  adductor  tendons  and  of  the  sartoriiis. 
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3.  Condition  of  the  bones,  their  outline,  and  sensitiveness. 

— Tlie  outline  of  tlie  trochanter  should  first  be  com- 
pared on  the  two  sides,  and  then,  the  palm  of  the 
hand  being  placed  flat  on  the  trochanter,  firm  and 
gradually  increasing  pressure  shoidd  be  made  in  the 
line  of  the  neck  of  the  bone  ;  if  this  elicits  signs  of 
pain  it  indicates  tenderness  to  pressure  and  inflam- 
mation of  the  neck  or  head  of  the  femur.  This  sign 
should  not  be  elicited  by  sudden  blows  upon  the 
trochanter  or  upon  the  heel  ;  in  children  the  mere 
blow  may  cause  them  to  cry,  and  in  all  patients 
alike  unnecessary  pain  may  be  caused  ;  when  the 
heel  is  struck  the  position  of  the  tender  part  cannot 
be  precisely  localized.  The  surgeon  should  next 
place  one  hand  on  the  front  of  each  iliac  crest  and 
attempt  to  press  these  two  bones  asmider  or  together, 
and  to  compress  the  pelvis  laterally  ;  by  this  means 
some  slight  movement  is  occasioned  between  the 
ilium  and  sacrum,  and  by  the  occurrence  or  non- 
occurrence of  pain  it  may  be  inferred  that  that  joint 
is,  or  is  not,  diseased. 

4.  Swelling  about  the  hip. — Any  swelling  of  the  part 
should  be  carefully  investigated  ;  there  may  be  sim- 
ply indistinct  fullness  in  the  groin,  or  swelling  of  the 
inguinal  glands,  or  a  fluctuating  collection  of  fluid. 
If  the  latter,  care  should  be  taken  to  notice  whether 
it  corresponds  in  position  with  the  bursa  under  the 
psoas  muscle,  or  with  the  sheath  of  the  iho- 
psoas,  or  with  the  bursa  over  the  great  trochanter  of 
the  femur,  or  is  occupying  the  planes  of  cellular 
tissue  of  the  pare.  A  fluctuating  swelling  bulgmg 
above  Poupart's  ligament  (ligamentum  mgumale). 
just  internal  to  the  iliac  crest,  not  reachmg  mto 
the  thigh  at  all,  or  only  to  the  outer  side  of  the 
femoral  vessels,  is  an  iliac  abscess.  A  fluctuating 
swelling  pointing  above  the  middle  of  Poupart  s 
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ligament,  and  extending  into  the  thigh  behind  the 
femoral  vessels  to  their  inner  side,  is  a  psoas  ahscess. 
An  abscess  pointing  above  the  brim  of  the  pelvis  is 
probably  connected  with  disease  of  the  acetabulum. 

5.  Condition  of  the  muscles,  whether  spasmodically  con- 
tracted or  wasted. — Spasm  is  especially  well  marked  in 
the  adductor  muscles  ;  it  is  a  sign  that  movement 
of  the  joint  is  painful.  Wasting  is  especially  seen 
in  the  glutei  muscles,  leading  to  flattening  of  the 
buttock  and  lowering  of  the  gluteal  fold.  It  is 
most  often  seen  in  tuberculous  disease  of  the  joint, 
and  in  osteo-arthriiis.  Pain  in  the  knee,  especially 
at  the  inner  side  of  the  joint,  may  be  the  chief  or  the 
only  spontaneous  pain  in  hip-joint  disease. 

The  surgeon  may  diagnose  sacro-iliac  disease  in 
cases  where  the  limb  is  apparently  lengthened,  while 
the  hip-joint  can  be  fully  extended,  and  there  is  no 
rigidity  of,  or  pain  in  moving,  this  joint,  whereas 
there  is  tenderness  over  the  sacro-iliac  joint,  with 
pain  on  pressing  the  two  innominate  bones  together 
or  asunder.  This  is  a  disease  of  adult  life  ;  it  comes 
on  insidiously,  the  patients  complaining  of  lameness, 
weakness  and  pain  in  the  back  and  along  either  the 
sciatic  or  anterior  crural  nerve.  An  iliac  abscess, 
which  may  cause  flexion  of  the  hip,  but  neither 
rigidity  nor  pain  in  moving  it,  or  an  abscess  in  tlie 
buttock  or  in  the  pelvis,  possibly  bursting  into  the 
rectum,  may  be  found. 

If  the  liip-joint  can  be  moved  in.  all  directions 
and  to  the  full  extent  without  pain,  and  no  pam  is 
caused  by  firm  pressure  along  the  neck  of  the  bone 
and  the  skiagram  shows  the  bones  to  be  unaltered' 
the  hip-joiut  and  the  articular  bones  jnay  be  regarded 
as  free  from  active  disease.  "  ^ 

When  tlie  femur  is  rotated  out,  the  great  tro- 
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chanter  slightly  raised  on  the  pelvis,  and  the  hollow 
of  the  groin  a  little  fiUed  out,  and  the  skiagram  shows 
ths  angle  of  the  neck  of  the  femur  to  be  diminished, 
it  is  due  to  coxa  vara.  Abduction  and  rotation 
inwards  are  limited.  This  condition  is  most  common 
in  adolescents.    (Plate  xi.,  Fig.  1.) 

If  with  similar  limitation  of  movement  of  the 
hip  of  a  child  or  adolescent,  and  a  pronounced  limp, 
without  pain,  there  is  found  slight  flexion  of  the 
joint,  and  perhaps  some  raising  of  the  trochanter, 
and  the  skiagram  shows  a  flattening  of  the  head  of 
the  femur  with  increase  in  width  of  the  epiphysial 
line,  it  is  a  case  of  pssudo-coxaJgia  or  Perthes'  disease. 
(Plate  XII.,  Fig.  2.)  The  absence  of  pain  and  the 
characteristic  X-ray  appearance  enable  the  con- 
dition to  be  distinguished  from  early  tuberculosis. 

If  when  a  child  begins  to  walk  there  is  found  to 
be  considerable  lordosis  on  standing,  a  peculiar  roll- 
ing gait,  and  the  top  of  the  trochanter  is  about  on 
a  level  with  the  front  of  the  iliac  spine  instead  of 
well  below  it,  it  is  due  to  congenital  dislocation  of 
the  hip.  This  may  be  bilateral  and  the  parts 
symmetrical,  or  unilateral  with  the  affected  linib 
much  shorter  than  its  fellow,  and  the  limp  in 
walking  correspondingly  great  As  a  rule,  by 
drawing  upon  the  limb  the  femur  can  be  made  to 
glide  down  over  the  ilium — telescopic  movement. 
This  excursion  of  the  femur  never  occurs  in 
pathological  dislocation;  it  is  one  of  the  chief 
causes  of  the  extensive  lameness  in  this  deformity. 
Tlie  skiagram  will  show  the  position  of  the  luad 
of  the  femur,  and  the  imperfectly  developed  acetab- 
ulum. ■  (Plate  XI.,  Fig.  2.) 

Pathological  dislocation  is  always  marked  by  con- 
siderable shortening  of  tlic  limb,  a  hollow  ni  the 
groin,  and  prorainencc  of  the  raised  great  trochanter. 
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If  the  head  and  neck  of  the  bone  are  unaltered 
there  is  marked  adduction  and  internal  rotation  of 
the  femur,  and  the  rounded  head  can  be  felt  in  the 
buttock.  This  is  seen  after  septic  and  enteric 
arthritis.  If  the  head  and  neck  of  the  bone  have 
undergone  much  absorption,  or  the  neck  has  sepa- 
rated from  the  epiphysis  of  the  head,  which  still 
occupies  the  acetabulum,  there  is  but  little  adduc- 
tion or  inversion.  This  occurs  as  a  late  result  of 
tuberculous  arthritis. 

In  the  early  stage  of  tuberculous  disease  of  the 
hip  the  diagnosis  rests  upon  fixation  of  the  joint  by 
muscular  spasm,  in  a  position  of  flexion,  abduction, 
and  external  rotation,  combined  with  painful  limita- 
tion of  movement  in  all  directions,  wasting  of  the 
glutei  muscles  with  lowering  of  the  gluteal  fold. 
When  the  disease  is  confined  to  the  bone  there  is 
marked  tenderness  of  the  bone  to  pressure. 

In  late  stages  the  position  of  the  limb  is  one  of 
adduction  and  inversion  accompanied  by  real  or 
apparent  shortening.  Abscess  or  sinus  is  also  liable 
to  be  present.  In  all  cases  a  skiacjram  is  of  great 
assistance;  it  not  only  shows  rarefaction  of  the 
affected  bone,  but  assists  in  eliminating  other  pos- 
sible diagnoses.    (Plate  xii.,  Fig.  1.) 

Disease  of  the  pelvic  part  of  the  articidation  may 
be  suspected  when  abscess  is  fomid  coming  up  from 
the  inner  surface  of  the  pelvis  to  the  brim,  and 
pointing  at  the  groin;  or  when  a  probe  passed 
along  a  smus  strikes  necrosed  bone  which  does  not 
move  when  the  thigh  is  rotated  ;  this  sign  may 
however,  be  caused  by  separation  of  the  head  of  the 
femur,  but  m  that  case  the  surgeon  will  notice  that 
the  trochanter  turns  upon  its  own  axis,  or  round  a 
much  smaller  circle  than  on  the  sound  side  The  skia 
gram  will  at  once  clear  up  this  point  in  the  diagnosis 
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lu  osteo-arthriiis  the  femur  becomes  adducted 
and  a  little  flexed,  and  the  range  of  movement  is 
gradually  reduced.  The  neck  of  the  femur,  too, 
becomes  shortened.    (Plate  xiii.) 

Inability  to  extend  the  thigh,  and  pam  in  at- 
tempting to  do  so,  together  with  a  fluctuating  swell- 
ing deep  in  the  groin,  associated  with  freedom  of 
flexion  of  the  joint,  and,  when  the  'joint  is  flexed, 
absence  of  all  rigidity,  and  smoothness  of  motion  of 
the  femur  in  the  acetabulum,  are  the  signs  whereby 
we  can  recognize  effusion  into  the  bursa  under  the 
fsoas.  This  may  be  met  with  as  a  complication  of 
disease  of  the  joint.  When  the  skiagram  shows  the 
articular  bones  to  be  healthy  the  diagnosis  is  very 
easily  made.  If  a  fsoas  abscess  is  present  the 
spine,  especially  the  lower  dorsal  region,  must  be 
carefully  examined  for  evidence  of  caries ;  failing 
that,  the  pleural  cavity  and  the  kidney  of  the  same 
side  should  be  examined.  When  an  iliac  abscess  is 
found,  its  cause  should  be  sought  for  in  disease 
of  the  lumbar  spine,  of  the  sacro-iliac  joint,  or  of 
the  ilium,  or  in  inflammation  around  the  cfeciim 
or  descending  or  pelvic  colon. 

Knee- joint. —  This  joint  should  always  be 
examined  with  the  limb  extended.  The  syno\ual 
membrane  extends  on  each  side  of  the  patella  and 
above  it ;  when  distended  it  gives  a  smooth,  elastic, 
fluctuating  swelling  in  this  position,  and  it  floats  the 
patella  forwards  away  from  the  femur,  upon  which 
it  normally  rests.  Then,  when  this  bone  is  pressed 
upon  at  right  angles  to  its  surface,  it  is  felt  to  yieW, 
and  presently  to  tap  against  the  femur;  this  is 
what  is  known  as  "  floating  of  the  fateUar  It  is  an 
extremely  iinporliuit  sign  of  efl'usion  into  the  ]om_.., 
as  it  may  be  obtained  when  (he  amount  of  fl'ud  i3 
too  smail  to  yield  cither  fluctuation  or  decided 
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swelliug.    To  teat  for  this  sigu  the  knee  must  be 
extended   and    the   rectus   relaxed.    The  patient 
should  therefore  sit  up  in  bed  or  on  a  couch,  and 
the  surgeon  should  grasp  the  thigh  just  above  the 
knee  with  his  left  hand,  and  gently  but  firmly  draw 
the  soft  parts  down  to  relax  the  rectus,  and  to  make 
sure  of  this  he  should  note  whether  the  patella  is 
freely  movable  from  side  to  side  ;   he  should  then 
with  the  tips  of  two  or  three  fingers  of  the  right 
hand  press  the  bone  directly  back,  and  if  he  feels  it 
yield  under  the  pressure,  and  then  strike  against  the 
femur,  the  patella  "  float.."    Unless  there  is  some- 
thmg  in  the  joint  raising  the  patella,  it  always  lies 
on  the  femur  m  every  position.    But  if  care  is  not 
taken,  the  surgeon  may  be  deceived.    Thus  if  the 
bone  IS  pressed  obli.juely  or  laterally  it  may  be  so 
moved  on  the  femur  as  to  simulate  the  tap  of  the 
floatmg     patella  ;  while  if  the  amount  of  fluid  is 
small  or  moderate,  and  the  rectus  is  contracted,  the 
bone  may  be  pressed  back  on  the  femur  by  that 

eTcitId  'Vf'  "  '^^^  symptom  "Is  not 

S^f      1  f  ''S^  «f  the  knee- 

jomt,  and  the  only  other  condition  causing  it  is  the 
presence  of  a  very  soft  neoplasm  in  the  joint 

Another  reliable  test  for  fluid  m  the  knee-ioint 
IS  made  as  follows  :  Grasping  the  thigh  jS^t  above 
the  knee  with  one  hand,  pressure  is  made  doZ 
wards  towards  the  patella ;  with   the   finger  ™d 
humb  of  the  other  hand,  pressure  is  made"  on  th 
ynovial  pouches  on  either  side  of  the  patella  U 
uid  IS  pi^sent  a  sense  of  fluctuation  is  i^ptrted  to 
!  he  first  hand,  the  fluid  being  expelled  from  the 
lomt  cavity  mto  the  extcnsioS  of \ynov  al  mem 
brane  under  the  quadriceps  tendon. 

in  al  acute  and  subacute  inflammations  of  the 
jo.nt  it  assumes  a  position  of  n,oderate  flcmon  'oith 
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rulaUon  mil  wards  of  the  tibia  ;  if  tlie  head  of  the  tibia 
becomes  displaced  backwards  ou  the  femur  it  shows 
that  the  hamstring  muscles  are  spasmodically  con- 
tracted, and  that  the  crucial  and  lateral  hgaments 
have  yielded  to  their  traction ;  this  displacement 
therefore,  is  an  important  sign  of  the  extension  of 
the  disease  to  the  ligaments.  ... 

Excessive  lateral  motion  m  the  joint  is  sometimes 
seen  as  the  result  of  stretching  of  the  hgaments  m 
hydrarthrosis  and  in  Charcot's  disease.  Partial  dis- 
placement of  the  tibia  backwards  with  externa  rotation 
13  frequently  seen  in  the  later  stages  of  tuberculous 
disease.  It  is  a  sign  of  more  or  less  destruction  of 
the  anterior  crucial  ligament.  Tenderness  over  the 
attachments  of  the  internal  lateral  hgament  is  not 
uncommon  after  acute  synovitis. 

The  bones  are  so  superhcial  that  their  condition 
can  be  well  investigated.  It  must  be  remembered  that 
the  patella  alone  may  be  involved  in  acute  or  chrome 
inflammation  endmg  in  either  necrosis  or  caries. 

Loose  bodies  are  more  frequent  and  more  of  en 
occasion  acute  and  characteristic  symptoms  ni  the 
knee  than  in  any  other  joint.  The  joint  is  also 
liable  to  tearing  and  displacement  of  a  semiluna,  car- 
tilage (meniscus),  givmg  rise  ^^^/^^^'^ .^^^  an 
the  ioint  and  severe  pam,  often  followed  by  an 
Staci  of  subacute  syiiUs.  These  symptoms  ai-e 
like  those  met  with  in  "  loose  body  m  ^^^y^^ 
the  diagnosis  of  the  case  depends  ^^V^l^'f '1'^. 
tL  trouble  first  occurred  as  the  of  a  violen 

rotation  of  the  knee,  and  recurs  ^^^^^  during  ro 
tation,  that  the  seat  of  pain  ,s  lime  some 

other  semilunar  cartilage,  that  at  the  t.me 
projection  of  the  cartilage  may  be  felt,  o   possib  .y 
i  depression  if  i.  is  displaced  inwards,  and  th^^ 
"loose  body"  can  be  felt  .n  fne  jomt ;  the  pam  is 
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not  so  great  in  displacement  of  a  meniscus  as  in 
impaction  of  a  "  loose  body."    {See  also  p.  207.) 

There  are  a  number  of  bursas  around  the  knee- 
joint,  the  position  of  which  must  be  remembered. 

A  swelHng  on  the  front  of  the  knee,  obscuring 
the  lower  half  of  the  patella  and  the  uj^per  -part  of 
the  patellar  hgament,  may  be  diagnosed  as  prepatellar 
bursitis,  and  is  either  acute  or  chronic,  serous,  sup- 
purative, villous,  or  j^lastic  ;  in  the  last  case  it  may 
assume  the  form  of  a  globular,  unyielding  tumour, 
smooth  and  rounded  externally,  adherent  to  the  skin, 
and  movable  over  the  patella. 

If  there  is  a  romided,  tense,  fluctuating  swelling 
above  the  patella,  but  that  bone  does  not  "  float," 
and  there  is  no  swelling  on  either  side  of  the  patella, 
or  fluctuation  across  the  joint  from  side  to  side,  it 
is  to  be  diagnosed  as  effusion  into  the  suprapatellar 
bursa. 

If  there  is  no  fluid  in  the  knee-joint,  but  active 
extension  of  the  joint  is  painful,  and  the  ligamentum 
patellse  is  prominent  with  a  little  swelling  on  either 
side  of  it,  and  fluctuation  across  from  one  side  to  the 
other,  and  especially  if  pressure  upon  the  ligament 
causes  some  pain  and  a  lateral  bulging  on  each 
side  of  it,  effusion  into  the  infrafatellar  bursa  (or 
the  bursa  between  the  patellar  ligament  and  the 
upper  part  of  the  tubercle  of  the  tibia)  may  be 
diagnosed.  The  fat  normally  present  around  this 
bursa  may  give  a  sensation  very  closely  simulating 
fluctuation,  and  theTefore  a  comparison  with  the 
sound  knee  should  be  made  with  every  care,  and 
this  diagnosis  arrived  at  only  when  the  condition 
is  different  on  the  two  sides,  and  fluctuation  is 
miequivocal. 

If  a  fluid  tumour  is  found  on  the  inner  side  of 
the   knee  beneath  the  semimembranosus  tendon, 
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which  becomes  full  and  tense  and  projects  back  into 
the  ham  when  the  knee  is  extended,  but  is  much  less 
tense  Avhen  the  joint  is  bent,  it  is  an  effusion  into 
the  bursa  between  the  semimembranosus  and  the 
gastrocnemius,  sometimes  called  the  popliteal  or 
semimembranosus  bursa.  When  the  joint  is  bent  the 
swelling  will  be  plainly  felt  between  the  muscles ; 
if  the  bursa  communicates  with  the  joint  it  is  reducible 
on  251'essure. 

A  similar  swelling  over  the  inner  condyle  of  the 
tibia,  superficial  to  the  semimembranosus  tendon, 
becoming  as  it  enlarges  ovoid  in  shape  with  its 
long  axis  vertical,  is  an  efl'usion  into  the  bursa  under 
the  sartorius. 

A  small,  tense,  fluctuating  swelling  immediately 
above  the  head  of  the  fibula,  bulging  backwards  to- 
wards the  ham,  is  an  effusion  iuto  the  bursa  under 
the  biceps. 

In  every  case  of  pain  in  the  knee  the  sm'geon 
should  satisfy  himself  that  there  is  no  disease  of 
the  hip- joint. 

Ankle-joint. — The  bones  entering  into  this  joint 
are  so  immediately  subcutaneous  that  they  can  be 
readily  and  satisfactorily  examined.  It  is  necessary 
to  point  out  the  peculiarities  of  the  swelling  pro- 
duced by  effusion  into  the  joint  and  into  the  tendin- 
ous sheaths  and  the  bursaa  around  the  joint,  and 
also  the  peculiarities  of  the  pain  met  with  in  these 
different  affections.  Effusion  into  the  joint  causes  full- 
ness in  front  of  the  joint  beneath  the  extensor  tendons, 
but  particularly  a  romided  fluctuating  swelling  below 
and  partly  aroimd  each  malleolus,  giving  an  appear- 
ance of  increased  width  to  the  joint  which  is  very 
characteristic  when  seen  from  the  back  ;  there  may 
be  distinct  fluctuation  from  one  of  tliesc  lateral 
swellings  to  the  other. 
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Effusion  into  the  sheath  of  the  tibialis  posticus  tendon 

causes  an  elougated  fluctuating  swelling  behind  and 
below  the  inner  malleolus  reaching  2  in.  or  so  above 
its  tip,  and  extending  downwards  into  the  sole  at 
the  instep.  The  swelling  is  longer  and  reaches  higher 
up  than  that  caused  by  effusion  into  the  ankle-joint, 
and  is  usually  not  accompanied  by  swelling  around 
the  outer  malleolus.  Effusion  into  the  peroneal  sheath 
causes  a  similar  swelling  behind  the  outer  malleolus, 
and  reaching  down  below  it  over  the  os  calcis  ;  this 
is  not  so  common  as  the  former.  Effusion  into  the 
bursa  beneath  the  tendo  Achillis  (t.  calcaneus)  causes  a 
swelling  above  the  point  of  the  heel  under  the  tendon, 
with  fluctuation  fi-om  side  to  side.  Care  must  be 
taken  in  this  observation,  as  the  soft  fat  beneath  the 
tendon  may  give  a  sensation  which  can  be  readily 
mistaken  for  fluctuation.  On  moving  the  joint,  char- 
acteristic creaking  and  soft  grating  may  be  detected 
in  these  synovial  sheaths  and  bui-s*. 

The  pain  of  disease  of  the  ankle-joint  must  be 
distmguished  in  the  first  place  from  that  of  disease 
of  the  tarsal  joints,  and  then  from  that  of  disease  of 
the  synovial  sheaths  and  bursa).  For  this  purpose 
the  heel  and  instep  should  be  grasped  close  to  the 
ankle-jomt  and  moved  on  the  leg;  if  this  elicits 
pam  it  excludes  tarsal  disease.  If  now,  while  the 
ankle  is  fixed,  the  foot  is  everted  and  inverted,  the 
tibial  and  peroneal  tendons  bemg  thus  alternately 
put  on  the  stretch,  pain  produced  in  either  move- 
ment will  mdicate  that  one  of  these  sheaths  or 
one  of  the  tarsal  bones  or  joints  is  the  seat  of 
the  mischief.  The  position  of  the  swelling  and  of 
tenderness  and  the  disclosures  of  the  skiagram  will 
clear  up  this  point.  In  inflammation  of  the  bui-sa 
behind  the  os  calcis  there  is  pain  when  the  patient 
pomts  his  toes  and  contracts  his  calf  muscles  and 


3C0 


SUKGICAL  DIACtNOSTS  [chap. 


when  tlie  surgeon  raises  tlic  toes  and  sirctclies  the 
tendon  of  these  muscles,  but  not  when  the  toes  are 
passively  pointed. 

For  disease  of  the  temporo-mandibular  joint,  see 
p.  390  ;  of  the  tarsal  joints,  p.  716. 

IV.  Ankylosis 

When  a  patient  presents  a  stiff  joint  the  sur- 
geon has  to  determine  whether  the  ankylosis  is  due 
to  bony  union  of  the  articular  hones—synostosis,  or 
true  ankylosis  —  oy:  to  some  other  condition,  either 
intra-articular  or  extra-articular,  which  limits  or 
prevents  the  movement  of  one  bone  upon  another 
—false  ankylosis. 

Nature  oi  the  ankylosis. — In  some  cases 
motion  at  the  affected  joint  is  at  once  obvious,  and 
the  followino;  remarks  apply  only  to  those  in  which 
there  is  apparent  immobility  at  a  joint,  {a)  Notice 
whether  there  is  pain  during  either  active  or  passive 
attempts  to  move  the  joint  ;  if  there  is,  it  indicates 
that  the  ankylosis  is  false,  {h)  Next  notice  the  condi- 
tion of  the  muscles  which  act  upon  the  joint :  if  they 
are  found  spasmodically  contracted,  or  if  on  attempt- 
ing to  move  the  joint  they  become  tense,  it  shows 
that  the  ankylosis  is  false  ;  great  wasting  and  entire 
relaxation  of  the  muscles  is  a  useful  sign  of  syn- 
ostosis. A  skiagram  will  show  whether  synostosis  is 
present  or  not;  it  will  also  show  the  presence  of 
nodular  outgrowths  of  bone  preventing  movement, 
of  changes  in  the  articular  surfaces  indicatmg  mtra- 
articular  disease  or  injury,  or  such  perfectly  healthy 
articular  bones  that  the  limitation  of  movement  must 
be  due  to  extra-articular  disease.  . 

To  determine  the  variety  of  tlie  false  ankylosis  is  ni 
many  cases  a  more  difficult  matter.  The  history  ot 
the  case  should,  of  course,  bo  carefully  investigated. 
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and  the  joint  examined  with  a  view  to  finding 
evidence  of  affection  of  the  bones  (enlargement  or 
adherent  cicatrices)  or  of  the  synovial  membranes, 
or  matting  together  of  the  tendons  around  the  joint. 
The  signs  of  old  sinuses  are  important,  as  they 
usually,  but  not  invariably,  indicate  intra-articular 
disease.  If,  then,  the  loss  of  mobility  has  followed 
upon  a  severe  burn  or  destructive  inflammation  of 
the  soft  parts,  or  upon  a  fracture  not  extending  to 
the  joint ;  or  if  there  is  evident  thickening  of  the 
soft  parts,  matting  together,  ossification  or  immobility 
of  one  or  more  tendons  around  the  joint,  and  there 
is  no  deformity  in  the  joint  itself,  nor  enlargement  of 
the  bones,  and  the  skiagram  shows  the  bones  to  be 
unaltered,  and  if  any  movement  that  is  possible  is 
smooth  and  even,  the  adhesions  are  extra  articular. 
Where,  on  the  other  hand,  there  is  a  history  of  in- 
flammation of  the  joint  itself,  or  of  wound  or  fracture 
extending  into  it;  or  the  joint  is  deformed,  the  bones 
altered,  and  the  soft  parts  marked  with  scars  of  old 
sinuses,  the  adhesions  are  intra-articular. 

The  diagnosis  of  the  ualurc  oi  the  disease 
inducing  the  ank3dosis  presents  no  special  points 
that  require  to  be  discussed  here  ;  the  history  of 
the  case  and  the  nature  of  the  changes  in  the  part 
will  lead  to  a  correct  judgment.  There  are,  how- 
ever, some  practical  points  in  relation  to  some' of  the 
individual  joints  which  require  notice. 

Ankylosis  of  the  lower  jaw  is  rarely  true  ;  its 
diagnosis  is  difficult,  and  may  necessitate  the  admin- 
istration of  an  antesthctic  or  the  obtaining  of  a  "ood 
skiagram;  it  may  depend  upon  cicatrices  in^the 

mouth  or  firm  infiltration — -bony  or  other  of  the 

masseter  muscle.    {See  p.  390.) 

Ankylosis  of  the  shoidder  is  very  fi'equently 
fnhc,  and  is  very  often  extra- articular.     Owing  to 
M* 
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tlie  extreme  mobility  of  tlie  scapula,  and  the  large 
share  it  takes  in  the  angular  movements  of  the  arm, 
the  patient,  and  even  an  incautious  surgeon,  may 
be  misled  as  to  the  degree  of  stiffness  present.  To 
test  the  point,  the  surgeon  should  rotate  the  arm 
with  one  hand,  wliile  the  other  rests  firmly  on,  and 
fixes,  the  scapula.  As  the  scapula  takes  no  share  in 
this  movement,  any  rotation  that  is  possible  must 
be  at  the  humero-scapular  joint ;  tlie  rotation  must 
not  be  violent,  especially  when  a  joint  has  long  been 
stiif,  or  it  may  cause  fracture  of  the  neck  of  the 
humerus. 

Ankylosis  of  the  elbow  is  more  often  true.  Flexion 
and  extension  may  be  seriously  limited  by  plastic 
material  or  bone  filling  up  the  coronoid  or  ole- 
cranon fossa,  or  by  outgrowths  from  the  coronoid 
or  olecranon  process  ;  the  radio-ulnar  joint  partici- 
pates in  intra-articular  ankylosis  of  the  elbow.  In 
cases  of  limitation  of  flexion  of  the  joint  at  a  right 
angle,  be  careful  to  ascertain  that  the  head  of  the 
radius  is  not  displaced  forwards. 

Ankylosis  of  the  wrist  is  most  frequently  extra- 
articular, caused  by  adhesion  of  the  tendons  in  their 
sheaths  ;  this  is  known  by  the  accompanying  limita- 
tion of  the  movements  of  the  fingers  and  thumb 
■ — parts  quite  at  a  distance  from  the  original  injury 
or  disease. 

Ankylosis  of  the  tlitjils  is  most  often  due  to  n-Jiii- 
low  and  tendinous  adhesions,  or  to  arthritis  deformans. 

Ankylosis  of  the  hip  may  be  due  to  osteo- 
arthritis, but  is  more  often  the  result  of  septic  or 
.of  tuberculous  arthritis.  Synostosis  witliout  displace- 
ment or  deformity  of  the  bones  is  almost  always 
the  result  of  sej^ic  artliritis ;  ankylosis  with  marked 
deformity  of  bone  is  a^  constantly  the  result  of 
iuhcrculosis.    Care  must  be  taken  to  fix  the  pelvis 
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by  tirm  pressure  while  attempting  passive  or  active 
movements,  for  where  the  joint  is  rigid  the  normal 
movement  at  the  lumbar  spine  becomes  increased. 
As  in  the  shoulder,  rotation  movements  are  the  most 
reliable. 

In  ankylosis  of  the  knee  the  patella  is  the  most 
convenient  bone  to  examine  for  mobility  ;  if  it  can 
be  moved  laterally  to  any  degree  it  cannot  be 
ossified  to  the  femur,  and  this  is  strong  evidence 
that  the  ankylosis  between  the  tibia  and  femur 
is  also  false.  Subluxation  of  the  tibia  backwards, 
or  rotation  of  the  bone  outwards,  or  marked  flexion 
of  the  joint,  is  strong  evidence  of  inlra-articular 
disease. 

Ankylosis  of  the  ankle  is  very  often  extra- 
articular, being  frequently  seen  after'  fractures  near 
the  joint,  or  in  bad  sprains.  When  it  is  of  long 
standing  and  complete,  the  tarsal  joints  become 
unusually  mobile. 

Ankylosis  of  the  tai'sus  is  most  often  intra- 
articular and  true.  It  may  exist  on  tli|  outer  side 
of  the  foot  in  connexion  with  old-standing  talipes 
varus.  In  the  joint  of  the  great  toe  it  is  usually 
due  to  gout. 

Ankylosis  of  the  spine  and  ribs  is  considered 
at  p.  399. 


CHAPTER  XXVI 


DIAGNOSIS  OF  DISEASES  OF  THE  HEAD 

Chapter  VII.,  in  which  the  diagnosis  of  injuries  of 
the  head  and  of  their  sequela3  is  discussed,  should 
be  read  in  connexion  with  this  chapter.  In  it  will 
be  found  information  on  cerebral  localization,  and 
on  such  affections  as  ha^matoma,  hernia  cerebri,  and 
pulsating  collections  of  fluid  beneath  the  scalp.  In 
this  chapter  are  considered  those  affections  of  the 
scalp,  vault  of  the  skull,  and  cranial  contents  as 
are  not  traumatic  in  origin.  The  intracranial  com- 
plications of  middle-ear  disease  are  dealt  with  in  its 
concluding  section. 

'  Tumours  of  the  Head 

The  first  step  in  the  diagnosis  of  a  tumour  of 
the  head  is  to  place  it  in  one  of  three  groups : 
(1)  tumours  of  the  scalp,  (2)  tumours  of  the  skull, 
(3)  intracranial  tumours. 

With  the  head  fixed,  gently  grasp  the  swelling 
and  notice  whether  it  can  be  moved  over  the  bone  : 
if  so,  it  is  extracranial — a  tumour  of  the  scalp.  Further 
proof  will  be  afforded  by  a  good  skiagram,  in  which, 
in  such  a  case,  the  dense  shadow  of  the  calvaria 
will  be  seen  uninterrupted  and  distinct  from  the  less 
opaque  shadow  of  the  tumour. 

It  is  less  easy  to  distinguish  witli  certainty  be- 
tween cranial  and  intracranial  swellings.  Feci  care- 
fully for  pulsiilion  in  the  swelling;   thou  determine 
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whether  it  yields  under  gentle  continuous  pressure, 
and  whether  a  strong  expiratory  effort,  as  in  crying  or 
cougliing,  causes  it  to  fill  out  ;  examine  for  cerebral 
symptoms — irritative  or  paralytic — and,  above  all, 
examine  carefully  a  good  skiagram.  Tumours  of  the 
skull  are  irreducible,  incompressible,  do  not  expand 
or  give  an  impulse  during  a  forced  expiration,  and 
are  rarely  pulsating  ;  if  they  grow  inwards  as  well 
as  externally  they  may  cause  symptoms  due  to 
irritation  or  compression  of  the  brain.  In  a  skia- 
gram the  special  features  of  the  shadow  of  a  cranial 
tumour  are  either  that  it  is  all  superficial  to  the 
inner  table  of  the  skull,  or  that  its  deep  margin  is 
well  defined  and  distinct  from  the  brain.  Intra- 
cranial tumours  often  protrude  between  growing 
centres  of  ossification,  and  their  situation  in  the 
middle  line  or  at  a  fontanelle  is  noteworthy.  The 
pulsation  of  the  cerebral  contents  is  to  be  felt  in 
them  ;  when  formed  largely  of  the  cerebro-spinal 
fluid  they  are  more  or  less  reducible  on  gentle  pres- 
sure, and  their  tension  is  increased  by  forced  expira- 
tion. There  may  or  may  not  be  cerebral  symptoms, 
which  vary  as  the  tumour  irritates,  compresses,  or 
destroys  the  cerebral  tissues.  The  skiagram  will  show 
a  deficiency  in  the  cranium  involving  both  tables  of 
the  skull. 

Tumours  of  the  Scalp 
Having  determined   that   a   given   swelling  is 
in   the  tissues  superficial  to  the  bone  and  perios- 
teum, its  precise  diagnosis  may  be  arrived  at  as 
follows  : 

1.  The  colour  will  at  once  distinguish  cutaneous 
naevus.  When  a  soft  tumour  beneath  healthy  or 
na5voi(l  skin  is  found  to  be  compressible  and  to 
become  fuller  and  tenser  on   the  nalient  cryiiiij  or 
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straining,  it  is  a  subcutaneous  venous  naevus.  The 

patient  is  generally  a  child,  and  the  swelling  was 
noticed  at  or  soon  after  birth. 

2.  If  the  tumour  pulsates  forcibly,  is  uneven  on 
the  surface,  evidently  consisting  of  convoluted  vessels, 
through  which  the  firm  bone  of  the  skull  can  be  felt, 
and  if  large  arteries  can  be  traced  in  the  scalp  to 
the  edge  of  the  tumour,  compression  of  which  stops 
or  lessens  the  pulse  in  the  tumour,  it  is  a  cirsoid 
aneurysm.  The  skin  over  these  tumours  is  usually 
hot.    (See  also  p.  281.) 

3.  If  the  tumour  is  globular,  tense,  smooth,  and 
fluctuating,  irreducible  and  devoid  of  pulsation,  it 
is  a  cyst.  Four  forms  of  cyst  are  known,  only  three 
of  which.can  be  diagnosed.  If  the  tumoiu-  is  acquired, 
adherent  to  the  skin,  and  freely  movable  over  the 
bone,  it  is  a  sebaceous  cyst.  This  kind  is  often  mul- 
tiple, is  commoner  in  middle  and  late  life,  and  may 
attain  a  large  size,  and  become  inflamed  and  ulcerate. 
If  the  cyst  has  developed  after  an  injury  to  the 
scalp  it  will  probq,bly  prove  to  be  an  implantation 
cyst,  and  the  bone  may  be  found  to  be  slightly 
indented  beneath  the  cyst.  If  the  scalp  moves 
over  the  tumour,  and  if  the  latter  is  partially 
fixed  to  the  bone,  not  freely  movable  over  it,  it  is 
a  dermoid  cyst.  Such  cysts  may  be  noticed  at  birth 
or  may  be  only  observed  later  on.  They  are  most 
often  found  near  the  outer  angle  of  the  orbit.  They 
are  generally  single.  The  bone  beneath  them  may 
be  thinned  or  even  perforated.  A  meningocele,  the 
pedicle  of  wjiich  has  become  occluded,  could  not  be 
diagnosed  with  certainty  from  the  above,  unless  it 
were  tajipcd  and  found  to  contain  clear  serous  fluid. 
If  the  tumour  was  of  large  size  at  birtli,  the  surgeon 
should  suspect  meningocele  and  tap  the  tumour  to 
clear  up  tiio  din-ffuosis. 
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4.  If  the  tumour  is  solid,  movable  over  the 
crauium  and  under  the  scalp,  and  slightly  lobulated 
in  outline,  it  is  a  subaponeurotic  lipoma.  These  tumours 
are  usually  of  small  size,  and  rather  flattened  in  shape  ; 
they  may  become  large  and  globular,  and  are  then 
liable  to  be  mistaken  for  tense  sebaceous  cysts.  They 
are  to  be  distinguished  from  cysts  by  the  abseiice 
of  fluctuation,  by  the  shght  lobulation  of  the  sur- 
face, and  by  non-adhesion  to  the  scalp.  They  are 
commonest  in  the  frontal  region,  but  may  occur 
under  any  part  of  the  scalp. 

5.  When  the  side  of  the  head  alcove  the  ear  is 
swollen,  hot,  reddened,  oidematous,  acutely  painful 
and  tender,  and  tight  closure  of  the  jaws  or  wide 
opening  of  the  mouth  is  painful,  abscess  beneath  the 
temporal  fascia  is  to  be  diagnosed.  If  the  surgeon 
detects  fluctuation  the  diagnosis  is  certain.  A  high 
temperature  and  polymorphonuclear  leucocytosis  will 
confirm  the  suspicion  of  abscess.  The  swelling  is 
tense  and  boggy,  and  .  has  the  limits  of  the  temporal 
fascia,  not  extending  down  on  to  the  face  or  neck, 
but  there  may  be  osdema  of  the  eyelids  on  the  same 
side. 

It  is  convenient  to  consider  here  the  diagnosis  of — 

Ulcers  of  the  Scalp 
1.  If  at  the  base  of  the  ulcer  hard,  dry,  rough 
bone  is  felt  and  seen,  the  case  is  one  of'  necrosis. 
When  spontaneous  the  disease  is  syphilitic  or  tuber- 
culous, and  care  must  be  taken  to  distinguish  between 
these  forms.  If  there  are  other  signs  of  tertiary 
syphilis,  especially  gummata  or  deep  ulcerations,  or 
the  scars  of  such,  and  there  is  a  positive  Wasscrmann 
reaction,  it  is  syphilitic  osteo-myelitis.  The  syphilitic 
form  begins  with  headache,  apparent  thickening  of 
the  bone  and  scalp,  and  slow  ulceration,  and  the  dead 
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I  tone  ha.s  a  womi-eaten  appearance;  I  ho  ulceration 
is  ainuous  and  often  multiple.  If,  however,  the 
ulcer  has  thin  undermined  edges,  and  discharges 
thin  glairy  pus  in  which  tubercle  bacilli  can  be 
found,  it  is  tuberculous  osteo-myelitis.  This  disease 
begins  in  a  swelling  which  forms  an  abscess  and 
bursts,  discliarging  pus.  The  patient  is  usually 
young,  thin,  and  delicate-looking  ;  the  Wassermann 
reaction  is  negative,  and  there  are  often  other 
tuberculous  foci. 

The  surgeon  must  be  careful  to  distinguish  mere 
exposure  of  the  cranium  from  its  necrosis.  By  wounds 
or  cellulitis  portions  of  bone  are  often  exposed, 
but  after  a  time  the  bone  becomes  pink  in  colour, 
and  then  gradually  granulations  sprout  through  its 
surface  and  the  wound  heals  over.  It  is  only  when 
this  does  not  take  place,  or  the  surgeon  has  evi- 
dence of  the  separation  of  a  sequestrum  in  llie 
formation  of  a  groove  around  the  exposed  bone,  that 
he  must  diagnose  it  as  dead. 

2.  An  ulcer  of  the  scalp  witli  thick  everted  edges 
and  a  dirty  fungating  or  sloughy  base,  with  a  foul- 
smelling  discharge,  is  either  an  ulcerated  sebaceous 
cyst  or  an  epithelioma.  If  on  inquiring  into  the 
lustory  of  the  case  one  finds  that  it  began  as  a 
chronic  globular  lump  which  later  on  became  in- 
flamed and  burst,  and  if  the  base  of  tlie  ulcer  moves 
over  the  bone  and  the  associated  lymphatic  glands 
are  not  enlarged,  it  is  an  ulcerated  sebaceous  cyst. 

3.  But  if,  even  with  this  history,  the  base  of  the 
ulcer  has  become  adherent  to  the  bone,  or  the  glan':ls 
at  the  angle  of  the  jaw  or  behind  the  mastoid  pro- 
cess or  sterno-mastoid  muscle  are  enlarged,  it  has 
developed  into  an  epithelioma.  In  a  doubtful  case 
a  portion  of  the  edge  of  the  ulcer  should  be  excised 
and  submitted  to  microscopic  examination. 
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■J.  WiieiT  the  ulco]-  hegHij  in  .-i  wait  or  crack  or 
iu  ii  very  chronic  patch  oi  liijju.s,  lias  gradually 
extended,  and  its  edge  and  Ijase  are  adherent  to  the 
pericranium  or  bone,  it  is  an  epithelioma.  The  asso- 
ciated lymph-glands  may  be  fpund  enlarged. 

5.  A  very  chronic  slowly-progressing  ulcer  with 
a  thin  rolled  edge  and  smooth  clean  base,  without 
enlargement  of  lymphatic  glands,  is  a  rodent  ulcer. 
(See  also  p.  297.) 

Tumours  of  the  Skull 

1.  If,  in  an  infant,  low,  rounded,  firm  swellings 
of  the  bone  are  found  grouped  around  the  anterior 
fontanelle  but  not  extending  quite  up  to  it,  they 
are  the  "  natiform  swellings"  of  Parrot,  and  are 
due  to  congenital  syphilis;  the  surgeon  should  ex- 
amme  carefully  for  other  manifestations  of  inherited 
syphdis.  If  any  part  of  the  skull  (not  a  fontanelle 
or  suture)  is  found  to  yield  under  the  finger,  having 
the  resistance  of  parchment  rather  than  of  bone,  the 
condition  is  known  as  craniotabes.  Such  softened 
spots  are  usually  found  m  the  parietal  bone  behind 
the  parietal  eminence;  they  are  generally  associ- 
ated with  congenital  syphiUs,  but  may  be  due  to 
rickets. 

2.  When,  in  later  life,  low,  smooth,  or  imeven 
swclhngs  of  tlie  bone  are  found,  which  are  painful 
and  tender,  firm  or  fluctuating,  they  are  to  be  diag- 
nosed as  syphilitic  nodes.  These  vary  much  in  their 
condition.  In  some  the  pam  and  tenderness  are 
extreme.  Some  are  hard  and  bony,  others  softer 
and  others  again  fluid.  They  may  be  single  or 
multiple.  Little  pits  in  the  bone  may  be  felt  be 
tween  elevated  ridges  ;  in  other  cases  the  skin  is 
ulcerated,  and  gummatous  material  or  sequestra  are 
exposed.    They  are  associated  with  otlier  evidence 
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of  syphilis  and  are  favourably  influenced  by  anti- 
syphilitic  treatment. 

3.  If  the  head  is  found  flattened  behind,  with  the 
forehead  prominent,  and  the  fontanelle  widely  open 
or  open  too  late,  and  the  bones  are  thickened  along 
the  sutures,  it  may  he  described  as  a  rickety  skull. 
The  anterior  fontanelle  should  not  be  palpable  after 
the  first  year  of  life. 

4.  A  prominent,  clearly  circumscribed  tumour 
fixed  to  the  bone,  of  absolute  hardness,  of  very  slow 
growth,  and  opaque  to  X-rays,  its  shadow  in  a 
skiagram  being  continuous  with  and  as  dense  as 
that  of  the  skull,  is  an  osteoma,  or  ivory  exostosis. 
If  also  intracranial,  it  may  be  accompanied  by  cere- 
bral symptoms.  Very  rarely,  after  a  period  of  many 
years  such  a  tumour  has  become  separated  from  the 
normal  bone  and  cast  off  as  a  sequestrum. 

5.  A  circumscribed  tumour  fixed  to  the  skull, 
solid,  firm,  irreducible  by  pressure,  and  of  steady 
growth,  is  to  be  diagnosed  as  a  malignant  tumour  of 
the  bone.  The  appearance  of  the  tumour  may 
be  preceded  by  severe  local  pain ;  it  grows  with 
varying  rapidity,  and  may  exhibit  pulsation  either 
universally  or  in  places  only.  Such  tumours,  which 
may  be  multiple,  are  usually  secondary  to  carcinoma 
of  the  breast,  prostate,  or  thyroid  gland  ;  examina- 
tion will  reveal  the  primary  growth  or  evidence  of  au 
operation  performed  for  its  removal. 

6.  If  an  adult  finds  that  he  constantly  has  to  get 
a  larger  hat,  or  by  other  signs  a  general  increase 
in  the  size  of  the  skull  is  verified,  the  affection 
will  be  recognized  as  hypertrophy  of  the  skull.  If  at 
the  same  time,  or  subsequently,  the  long  bones 
of  the  extremities  become  enlarged  and  curved,  aud 
the  stature  diminished,  the  disease  is  osteitis  deformans, 
or  Paget's  disi5a,sc.    If,  however,  the  mandible  luis 
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become  prominent,  and  the  hands  and  feet  have  en- 
larged, the  "  hypertrophy  "  of  the  skull  is  a  part  of 
acromegaly. 

7.  When  the  head  of  an  infant  or  young  child  is 
found  to  be  disproportionately  large  and  continually 
mcreasmg  ni  size,  with  wide  separation  of  the  cranial 
bones  and  perhaps  distinct  fluctuation  perceptible 
from  suture  to  suture,  it  is  a  case  of  hydrocephalus. 

Intracranial  Tumours 

1.  If  the  tumour  was  noticed  at  or  soon  after 
birth,  IS  soft,  fluctuating,  translucent,  and  yields 
under  gentle  pressure,  and  then  becomes  fuller  and 
tense  when  the  patient  cries  or  strains,  it  is  a  meningo- 
cele The  bone  may  be  seen  or  felt  to  be  deficient 
at  Its  base.  These  tumours  are  usually  globular  in 
shape  ;  they  are  most  often  met  with  over  the  occip- 
1  al  protuberance,  at  the  root  of  the  nose,  or  aloifg 
the  middle  line  of  the  vertex.  If  they  are  tapped 
cerebro-spinal  fluid  escapes.  Meningocele  is  often 
associated  with  hydrocephalus. 

2.  If  a  congenital  tumour  with  the  general  char- 
acters of  a  meningocele  is  found  to  pulsate  synchron- 
ously with  the  temporal  artery,  it  is  kmown  to  con- 

InZlTr'r  f  '^"'i  *°       ^  »eningo- 

encephalocele.  In  these  cases  pulsation  may  only  be 
detected  wlien  the  tumour  is  partially  reduced  The 
movements  of  the  brain  with  respiration  may  be 
detected,  as  well  as  arterial  pulsation.  " 

Cerebral  Tumours 
When  a  patient  sufiers  from  severe  persistent 
headache,  associated  with  irregular  causeleis  von 
ng,  optic  neuritis,  and  the  gradual  developnJnt  of 
the  signs  oi  compression  of  the  lu'ain-a  sin  p 
subnormal  tennperature,  and  loss  of  mental  owe^ 
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and  the  symptoms  have  come  on  spontaneously,  have 
developed  gradually,  and  have  resisted  medicinal  and 
dietetic  treatment,  the  presence  of  a  cerebral  tumour 
may  be  diagnosed. 

The  patient  must  be  examined  for  evidence  of 
local   destructive   effects   indicative   of    the  exact 
position  of  the  tumour.    At  present  there  are  parts 
of  the  brain,  especially  the  precentral  convolutions, 
the  functions  of  which  are  not  clearly  determined, 
and  in  these  parts  tumours  may  grow  without  gi^^ng 
rise  to  symptoms  by  which  their  exact  seat  can 
be  determined.    Tliis  "  silent  area "  of  the  brain 
will  no  'doubt  soon  be  better  understood,  and  then 
tumours  will  be  localized  there  as  certainly  as  in 
other  parts.    Advances  are  continually  being  made 
in  our  knowledge  of  cerebral  localization,  and  the 
reader  must  refer  to  works  on  neurology  for  full 
information  on  this  subject.    The  following  state- 
ments we  believe  to  be  in  accordance  with  present 
knowledge ;  they  may  be  useful  to  students  in  local- 
izing a  cerebral  tumour.    The  seat  of  pain  does  not 
correspond  with  the  position  of  the  tumour ;  vomit- 
ing is  more  severe  in  tumours  below  the  tentorium  ; 
if  optic  neuritis  is  observed  to  come  on  earlier  on 
one  side,  or  is  found  more  severe  on  one  side,  in 
the  absence  of  definite  paralysis,  the  tumour  is  to 
be  regarded  as  on  that  side.    Compression  signs  come 
on  more  rapidly  in  tumours  of  the  cerebellum  and 
base  of  the  brain  than  in  those  in  the  cerebral  hemi- 
spheres.   The  function  of  each  of  the  cranial  nerves 
must  be  carefully  and  systematically  examined,  ai\d 
then  the  voluntary  muscular  power  and  the  sensation 
of  the  whole  body  tested.    If  paralyses  are  found,  a 
careful  consideration  of  their  distribution  will  guide 
to  the  localization  of  tlin  tumour. 

1.  Motor  paralysis  of  one  limb  or  of  one  side  of 
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tlie  lace,  with  convulsive  attacks  comixieucing  in  the 
paralysed  part— Jacksonian  epilepsy— and  lessened 
acuteness  of  tactile  sensibility  ni  the  paralysed 
member,  pomt  to  the  tumour  being  in  the  motor  cortical 
area  of  the  opposite  side,  i.e.  the  ascending  frontal 
convolution,  and  the  seat  of  the  paralysis  will  in- 
dicate more  precisely  what  part  of  this  convolution 
IS  diseased.  The  centre  for  the  leg  is  close  to  the 
ongitudinal  fissure  (mcisura  iuterhemispherica),  next 
below  IS  that  for  the  trunk,  then  lower  down  is  placed 
the  centre  for  the  upper  limb,  and  lowest  down, 
reaching  to  the  Sylvian  fissure  (sulcus  lateralis),  is 
the  centre  for  the  face. 

2.  If  there  is  hemiplegia,  together  with  hemianajs- 
thesia  and  hemianopia,  it  pomts  to  the  tumour  in- 
yolvmg  tbe  internal  capsule  of  the  side  opposite  to 
the  para  ysis.  The  loss  of  vision  is  m  the  temporal 
field  of  the  eye  of  the  same  side  as  the  tumour  and 
m  the  nasal  field  ,n  the  eye  opposite  to  the  tumour. 

...  11,  m  addition  to  hemiplegia,  hemianassthesia, 
and  hemianopia,  tliere  is  special  loss  of  control  of 
he  movements  expressive  of  the  emotions,  and 
athetoid  movements  are  observed,  the  tumour  will 
in-obably  be  found  to  involve  the  optic  thalamus.  I 
the  anaesthesia  was  noticed  quite  early  in  the  course 
of  the  case  It  would  confirm  the  diagnosis 

4^  Heimplegia  and  hemianaesthesia,  with  paralysis 
of  the  muscles  supplied  by  the  third  nerve  of  the 
opposite  side  indicate  that  the  tumour  involves  the 

"^j^"'-'-  ''-'^-^^  -     of^  s: 

5.  Hemiplegia  and  hemian^esthesia,  mth  facial 
palsy  and  deafness  on  the  opposite  side  and  coniugate 
deviation  0    the  eyes  towards  the  hemiplegS  sfl! 
indicate  that  the  tumour  is  in  the  pons 

«.  Paralysis  of  both  sides  of  the  b;dy,  with  difH- 
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culty  ill  speech  aud  deglutition,  points  to  the  tumour 
involving  the  medulla  oblongata. 

7.  Blindness  in  the  nasal  part  of  each  retina 
producing  bitemporal  hemianopia  indicates  that 
the  tumour  is  pressing  upon  the  optic  chiasma,  and 
that  it  is  in  the  pituitary  gland  (hypophysis). 

8.  When  the  symptoms  commence  with  deafness 
and  noises  in  one  ear,  quickly  followed  by  paralysis 
of  the  external  rectus  muscle  and  weakness  of  the 
facial  muscles  of  the  same  side,  and  later  on  nystag- 
mus, ataxy  with  a  tendency  to  fall,  and  attacks  of 
giddiness  with  a  sensation  of  rotation  of  the  body 
towards  the  deaf  side,  they  show  that  the  tumour  is 
situated  in  the  angle  between  the  pons  and  the  cerebellum, 
and  is  compressing  the  8th,  6th,  and  7th  cranial 
nerves  and  the  lateral  lobe  of  the  cerebellum. 
This  type  of  tumour,  in  common  with  others  below 
the  tentorium  cerebelli,  causes  early  internal  hydro- 
cephalus from  pressure  on  the  iter.  Hence  the  signs 
of  compression,  i.e.  vomiting  and  optic  neuritis,  are 
severe  and  out  of  proportion  to  the  size  of  the  tumour. 
If  the  tumour  extends  far  enough  forwards  it  will 
cause  pain  in  the  area  of  distribution  of  the  5th 
nerve,  while  pressure  upon  the  medulla  oblongata 
will  lead  to  wealaiess  or  paralysis  of  the  opposite 
arm  and  leg. 

9.  If  with  early  and  well-marked  optic  neuritis, 
severe  headache,  and  frequent  vomiting  are  asso- 
ciated attacks  of  vertigo,  nystagmus,  unsteadiness 
of  gait,  and  a  weakness  of  one  arm  and  leg,  the 
symptoms  indicate  that  the  tumour  is  in  the  cere- 
bellum, and  on  the  same  side  as  the  more  intense 
optic  neuritis  and  the  paresis  of  the  limbs  ;  the 
patient  tends  to  fall  as  a  rule  towards  the  side 
on  which  the  tumour  is  situated.  The  (ith  nerve 
of  the  same  side  is  oEteii  paralysed  in  those  cases. 
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Intracranial  Complications  of  Middle- 
Ear  Disease 

Leptomeningitis. 

Extradural  abscess. 

Cerebral  abscess. 

Cerebellar  abscess. 

Serous  meningitis. 

Sinus  thrombosis. 

Acute  and  chronic  labyrintliitis. 
Intracranial  complications  are  surgically  tlie  most 
important  results  of  middle-ear  disease.  "  They  are 
more  common  in  connexion  with  chronic  than  with 
acute  disease  ;   they  are  infective  in  origin,  and  in- 
liammatory  in  nature,  and  nearly  always^'esult  from 
the  direct  extension  of  disease  from  the  tympanum  or 
mastoid  antrum.    More  than  one  complication  may 
be  present  at  the  same  time.    There  is  considerable 
variation  m  the  symjitoms  produced,  explained  partly 
by  differences  in  the  extent  and  intensity  of  the 
disease,  and  partly  by  its  localization.    Exact  pre- 
operative diagnosis  is  often  impossible,  and  the  sur- 
geon has  then  to  eradicate  the  disease  in  the  bone 
and  to  follow  up  carefully  any  outlying  foci  of  disease' 
and  even  to  expose  and  explore  those  intracranial 
structures  which  m  the  particular  case  seem  most 
lable  to  infection.    The  following  symptoms  should 
be  investigated,  and  an  examination  of  the  cerebro 
spinal  fluid  obtained  by  lumbar  puncture  should  be 
made  ;    in  many  cases  this  will  enable  a  correct 
diagnosis  to  be  made. 

I.  Pain.-Headaehe  is  met  with  m  all  the  com 
plications  we  are  considering.    It  is  most  intense  in 
kptovv^v,J^,^s  ;   its  seat  affords  no  indication  of  the 
locality  of  an  abscess.    It  may  be  entirely  absent  in 
sinus  thrombosis.  ^ 
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2.  Hypereesthesia— Intolerance  of  light,  sound,  and 
movement  is  met  with  in  le'ptomeningitis,  and  is 
usually  absent  in  cerebral  abscess  and  in  thrombosis. 

3.  Cerebration.— Slow  cerebration,  apathy,  a  long 
pause  before  a  question  is  answered,  with  slowness 
of  speech,  is  a  frequent  symptom  of  abscess.  In 
leptomeningilis  there  is  excitement  passing  on  to 
delirium.    In  smiis  thrombosis  the  mind  remains  clear. 

4.  Temperature,  pulse,  and  respiration. — A  persistent 
high  temperature,  especially  if  steadily  rising,  is 
characteristic  of  lef  to  meningitis  ;  a  remittent  tem- 
perature with  successive  abrupt  vises  and  rigors 
followed  by  a  fall  to  below  the  normal  level,  with 
sweating,  is  a  prominent  feature  of  infective  sinus 
thrombosis  ;  a  temperature  that  is  persistently  sub- 
normal, or  falls  below  normal  every  evening,  or  such 
a  temperature  with  occasional  slight  rises  above  the 
normal,  is  met  with  in  abscess.  The  pulse  may  be 
slow  in  abscess,  but  in  many  cases  it  is  quickened  ; 
in  levtomeningitis  it  is  always  quickened— at  first  full 
and  bounding,  later  on  it  is  smaller  and  softer  ;  m 
thrombosis  it  becomes  progressively  faster  and  weaker. 
Resfiration  may  be  slow  in  abscess  ;  Chepie-Stokes 
rhythm  indicates  involvement  of  the  medulla,  either 
by  the  compression  of  a  cerebellar  abscess  or  by  basal 

meningitis.  . 

5.  Giddiness  is  most  severe  iu  aciile  labijnnfhilis  ; 
it  is  also  met  with  in  most  cases  of  cerebellar  abscess, 
and  may  be  present  in  sinus  thrombosis. 
patient  is  up,  it  may  cause  staggering  and  a  fail  : 
when  in  bed,  it  may  make  him  habitually  he  on  tlie 
side  opposite  to  the  abscess. 

n.  Vomiting  is  a  frequent  symptom  m  leptomenm- 
giti,^,  ullrn  occurs  in  cerebral  abscess,  and  is  very 
urgent  in  cerebellar  abscess. 

7.  Optic  neuritis,^Tn  sinus  thrombosis  there  may 
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l)c  veuoiis  congestion  of  tliu  discs  ouly,  but  ireqiteiitly 
uptic  neuritis  is  marked  ;  liyperseuiiu,  may  be  met 
with  in  leptomeningitis ;  o^jtic  neuritis  is  most  often 
seen  in  cases  of  abscess,  especially  cerebellar  abscess  ; 
if  asymmetrical  it  is  usually  more  intense  on  the  side 
of  the  abscess.    It  may  be  absent. 

8.  Convulsions  are  particularly  associated  with  Icfto- 
meningitis ;  they  occasionally  occur  in  cases  of 
cerebral  abscess  on  the  side  opposite  to  the  abscess, 
Coujugate  deviation  of  the  eyes  to  the  side  opposite 
to  a  cerebellar  abscess  is  often  seen. 

9.  Paralysis. — Hemiplegia  often  comes  on  quickly 
from  leptomeningitis.  Slight  paresis  of  the  opposite 
side  of  the  face,  and  perhaps  of  the  opposite  arm  too, 
is  met  with  in  temforo-sfhenoidal  abscess. 

10.  Apliasia. — Motor  aphasia  and  word-deafness  are 
signs  of  an  abscess  in  the  left  temporo-sphenoidal  lobe  ; 
word-blindness  may  be  caused  by  cerebellar  abscess. 

11.  Deafness. — An  abscess  in  the  temporo-sphe- 
noidal  lobe  may  paralyse  or  destroy  the  auditory 
centre  of  the  opposite  ear.  Entire  deafness  coming 
on  in  a  previously  somid,  good  ear,  without  signs  of 
middle-ear  disease  on  that  side,  is  therefore  an  im- 
portant but  rare  sign  of  temporo-sphenoidal  abscess  in 
connexion  with  chronic  disease  in  the  opposite  ear. 

12.  Constipation,  etc. — Foul  breath  and  obstinate 
constipation  are  common  to  all.  Eapid  wasting  may 
occur  in  cerebral  abscess,  but  is  especially  marked  in 
sinus  thrombosis. 

13.  Caloric  and  rotatory  tests.— In  cases  of 
apparent  recovery  from  acute  labyrinthitis,  the 
necessity  arises  for  the  employjuent  of  tJiese  special 
tests  (see  below). 

There  are  no  symptoms  which  enable  us  t.  diag- 
nose with  any  certainty  the  presence  of  pachyme.nngitls. 
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When  u  patient  with  chronic  otitis  media  ia 
suddenly  taken  ill  with  intense  headache,  liigh 
fever,  mental  excitement  or  delirium,  intolerance 
of  light  and  sound,  rapid  pulse,  furred  tongue,  and 
fold  breath,  there  is  leptomeningitis.  The  cerebro- 
spinal fluid  is  turbid  and  cytological  examination 
shows  a  high  content  of  polymorphonuclear  leu- 
cocytes or  pus  cells.  Convulsions  or  hemiplegia 
would  confirm  the  diagnosis  ;  coma  usually  quickly 
supervenes. 

When  the  patient  has  persistent  fever,  and  there 
is  localized  piain,  and  perhaps  definite  tenderness  at 
one  point  on  the  bone  to  sharp  percussion,  an  extra- 
dural abscess  is  to  be  suspected.  The  pus  may  be 
found  between  the  tegmen  tympani  and  the  dura,  or 
around  the  lateral  sinus. 

When  a  patient  with  chronic  otitis  media  be- 
comes dull  and  apathetic,  with  slow  cerebration,  and 
the  temperature  is  found  subnormal  either  persist- 
ently or  at  some  time  of  the  day,  and  there  are 
vomiting,  giddiness,  headache,  and  optic  neuritis, 
there  is  strong  reason  to  diagnose  abscess  in  the  brain. 
The  pulse  is  usually  slow  in  the  earlier  stages  of 
abscess,  but  becomes  rapid  later  on. 

If  there  is  weakness  (or  paralysis)  of  one  side 
of  the  face  and  of  one  arm,  and  the  patient  is  found 
to  lie  with  the  paretic  cheek  and  arm  uppermost,  the 
abscess  is  in  the  temporo-sphenoidal  lobe  on  the  side 
opposite  to  the  paresis,  or  on  the  same  side  as  the 
diseased  ear  if  only  one  is  affected.  Aphasia  would 
be  a  valuable  sign  of  a  left-sided  abscess.  Recent 
total  deafness  in  an  apparently  healthy  ear  would 
strongly  support  the  diagnosis  of  abscess  in  the 
opposite  iemporo-sphenoidal  lobe. 

But  if  tliere  is  no  paralysis  of  face  or  ai'ni,  and 
the  patient  is  very  giddy,  always  lies  with  the  dis- 
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eased  ear  uppermost,  vomits  often,  and  the  eyea  are 
turned  to  the  side  on  which  he  lies,  the  abscess 
is  in  the  cerebellum.  There  may  be  word-blindness, 
intense  optic  neuritis,  and  deafness  to  the  timing- 
fork  on  the  side  of  the  abscess  to  confirm  this  diag 
nosis.  The  abscess  is  on  the  side  opposite  to  that 
on  which  the  patient  habitually  lies  and  towards 
which  his  eyes  are  turned,  and  is  on  the  same  side 
as  the  optic  neuritis  appeared  first,  and  is  more 
intense.  The  knee-jerk  may  be  exaggerated  on  the 
side  of  the  abscess,  and  in  rare  cases  there  is  weak- 
ness of  the  arm  and  leg  on  the  side  of  the  abscess 
owing  to  the  cerebellum  bulging  into  the  foramen 
magnum. 

When  the  patient  exhibits  the  signs  and  symptoms 
of  any  of  the  above  conditions,  but  the  cerebro-spinal 
fluid  is  clear,  and  the  condition  completely  subsides 
after  free  opening  and  drainage  of  the  mastoid  region, 
It  is  a  case  of  serous  meningitis.  This  complication 
can  only  be  diagnosed  by  the  result  of  the  above 
treatment,  so  closely  does  it  mimic  a  tru(!  spread  of 
mfectjon  to  the  interior  of  the  cranium. 

When  a  patient  with  chronic  otitis  media  be- 
comes ill,  apathetic,  febrile,  with  a  rigor  and  sudden 
sharp  rise  of  temperature,  and  the  pulse  becomes 
rapid,  and  there  is  locaHzed  tenderness  to  sharp 
percussion  over  the  lateral  sinus  and  increasing  weak- 
ness and  wasting,  sinus  tlirombosis  must  be  diagnosed 
and  the  lateral  sinus  explored  without  delay  Repe- 
tition of  the  rigors,  signs  of  infection  of  the  Junes 
and  of  general  pya9mia,  would  confirm  this  diagnosis 
If  tlie  internal  jugular.vein  is  felt  as  a  firm  cord  in 
the  upper  part  of  the  neck,  or  the  mastoid  vein  can 
be  felt  thrombosed,  it  would  point  to  thrombosis  of 
the  lateral  sinus.    Oedema  of  the  eyelids  and  con 
jimct.va,  proptosis,  and  great  venous  engorgement 
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of  the  optic  disc  would  point  to  involvement  of  the 
cavernous  sinus. 

In  the  absence  of  accompanying  meningitis  there 
is  no  change  in  the  cerebro-spinal  fluid  in  either 
sinus  thrombosis  or  abscess 

When  a  patient  with  chronic  or  acute  otitis  media 
is  suddenly  seized  with  intense  vertigo  and  ataxia, 
and  there  is  nystagmus  with  the  rapid  movement 
towards  the  sound  side,  increased  by  voluntary 
movement  of  the  eyes  in  this  direction,  acute  laby- 
rinthitis is  to  be  diagnosed.  There  may  be  vomiting 
at  the  onset,  and  pain  either  in  the  ear,  at  the  occiput, 
or  on  the  top  of  the  head.  Any  hearing  previously 
present  in  the  diseased  ear  is  completely  lost. 

When  a  patient  has  exhibited  the  above  signs, 
and  after  one  or  two  weeks  the  ataxy,  vertigo,  and 
nystagmus  have  all  cleared  up,  a  careful  examination 
must  be  made  of  vestibular  function  on  the  affected 
side.  A  negative  caloric  test,  i.e.  failure  to  produce 
nystagmus  to  the  sound  side  on  irrigating  the  ear 
with  cold  water,  and  to  the  affected  side  -\vith  hot 
water,  together  with  a  shortening  of  the  duration  of 
"  after-nystagmus  "  in  the  direction  of  the  diseased 
side  when  the  rotation  test  is  employed,  indicates 
destruction  of  the  vestibular  function,  and  compels 
the  diagnosis  of  chronic  labyrinthitis. 


CHAPTER  XXVII 

DIAGNOSIS  OF  DISEASES  OF  THE  GUMS 
AND  JAWS 

Diseases  of  the  Gums 

A  HEALTHY  gum  is  of  a  imiform  bright-ijink  coloui- 
with  a  crenated  edge,  firm,  smooth,  and  adherent 
to  the  necks  of  the  teeth.  The  evidences  of  disease 
are  alteration  in  colour,  especially  along  the  free 
edge,  alteration  in  texture,  loss  of  smoothness,  separ- 
ation from  the  teeth,  recession,  escape  of  pus  either 
irom  a  sinus  or  around  the  neck  of  one  or  more 
ot  the  teeth,  ulceration,  a  general  swelling  or  a 
localized  enlargement. 

The  guuis  are  swollen,  spongy,  and  livid  in  scurvy  • 
they  may  show  petechi^e,  bleed  easily,  and  the  teeth 
become  loose  or  fall  out.    If  the  gums  are  swollen, 
and  the  edge  surrounding  the  necks  of  the  teeth  is 
slougliy  and  separated  from  the  teeth,  mquire  as 
to  whether  the  patient  has  been  taking  mercurv  or 
is  exposed  to  the  influence   of  this   metal  in  anv 
way  J   where  that  is  so  the  affection  will  be  reco/ 
nizea  as  mercurial  gingivitis;  there  will  also  be  swellinlr 
and  perhaps  ulceration  of  the  tongue  salivatio.f 
loosening  o  the  teeth,  a  metallic  taste  in  the  mout  ' 
and  marked  fetor  of  the  breath.    Where,  however' 
here  is  no  mercurialism,  and  aphthous  sores  a'^ 
iomid  on  the  hps  or  tongue,  the  condition  will  be 
recognized  as  aphthous  gingivitis. 
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VVJiere  the  gum  is  slightly  separated  fi'om  the 
teeth,  and  from  between  them  a  little  pus  can  be 
seen  to  ooze  up,  especially  when  pressure  is  made 
with  the  finger  upon  the  part,  the  disease  is  pyorrhoea 
alveolaris.  This  is  now  known  to  be  a  very  import- 
ant disease.  Its  earhest  sign  is  a  deep-red  hne  along 
the  free  edge  of  the  gum,  with  loss  of  its  crenated 
edge.  It  begins  most  often  in  the  iiicisor  region  or 
round  a  stump,  and  once  started  is  liable  to  spread 
widely  until  it  involves  all  the  gum.  It  causes  a 
disagreeable  odour  of  the  breath  and  a  foul  taste  in 
the  mouth,  especially  on  waking.  When  it  is  severe 
the  patient  may  eject  from  the  mouth  a  considerable 
quantity  of  odorous  sero-purulent  fluid,  and  this  may 
dribble  from  his  mouth  during  sleep  and  leave  a 
pink  staiii  on  the  pillow. 

A  sinus  in  the  gum  should  be  carefully  probed, 
and  the  adjacent  teeth  explored,  and  if  the  probe 
leads  down  to  a  hard  smooth  surface  it  is  probably 
the  fang  of  a  tooth.  The  probe  may,  however,  pass 
over  a  more  extensive  surface  of  sequestrum,  necrosis 
of  tlie  alveolar  process.  The  skilled  hand  can  distinguish 
the  sensations  given  when  a  probe  touches  the  crown 
of  a  tooth,  a  fang,  or  bone.  As  teeth  are  more  opaque 
to  X-rays  than  is  bone,  a  skiagram  will  show  a  tooth 
or  a  fang  buried  in  the  jaw,  and  may  prove  very 
helpful  in  diagnosis.  If,  on  looking  into  the  mouth, 
the  siu'geon  finds  the  gum  receded  from  the  teeth, 
and  the  teeth  loose  or  fallen  out,  and  if  the  alveolar 
process  is  bare  and  exposed,  with  pus  wellmg  up 
alongside  it,  he  will  diagnose  necrosis.  This  may  have 
resulted  from  injury  in  tooth  extraction,  with  super- 
vening pyogenic  infection  {traumatic),  or  have  fol- 
lowed one  of  the  exanthemata  {exantliematw),  m 
which  case  it  affects  the  alveolar  process  only,  is 
often  symmetrical,  and  is  insidious  in  its  progress  ; 


XXVII]       DISEASES  OP  THE  GUMS  383 

or  it  may  occur  in  oue  exposed  to  the  fiimes  of  yellow 
phosphorus,  when  the  necrosis  is  apt  to  involve 
the  whole  depth  of  the  bone,  and  to  be  accom- 
panied by  a  great  amount  of  swelling,  and  in  the 
case  of  the  lower  jaw  by  the  formation  of  a  shell  of 
new  bone  aroimd  the  sequestrum.  A  sequestrum 
due  to  phosphorus  poisoning  is  nearly  always  rough 
on  the  surface,  and  of  a  dirty  brownish  colour. 
Necrosis  of  the  jaws  is  also  seen  as  tlie  result  of 
cancrum  oris. 

The  remaining  affections  of  the  gums  may  be 
grouped  together  as  tumours.  The  rapidity  of  growth, 
attachment,  consistence,  and  tendency  to  ulcerate 
are  the  facts  to  be  particularly  observed  in  such  cases 

VVhen  m  an  infant  or  young  person  the  gum  is 
ound  growmg  up  and  overlapping  the  teeth,  or  even 
burying  them  entirely,  and  projecting  in  the  mouth 
as  irregular  lobed  masses  of  firm  tissue  covered  by 
healthy  mucous  memln-ane,  it  is  a  case  of  hypertrophy 
of  the  gum.  This  is  a  congenital  affection,  though 
it  may  not  be  recognized  until  some  time  after 
birth;  It  may  be  associated  with  hypertrophy  of 
he  alveolar  process  and  premature  eruption  of  the 
teeth  A  similar  condition  may  be  met  with  in 
imddle  hfe,  and  is  tlien  often  associated  with  buried 
stumps  of  teeth. 

If  there  is  a  small  pedunculated  growth  from  the 
gum  attached  between  two  teeth,  and  covered  with 
healthy  mucous  membrane,  it  is  a  polypus  of  the 
gum.  If  the  growth  is  papiUated  or  villous  on  tile 
surface,  it  is  biown  as  a  wart.  Similar  warfs  are 
sometimes  seen  on  tlie  ,^alate  or  on  the  tonr^ie 

A  soft  purph.   mass,   readily  bleeding    with  nn 
unev^i  surface,  growing  fron;  an    aJv^;!,^  is 
ymnuorua     It  indicates  the  presence  within  the 
alveolus  of  an  infected  root  of  a  tooth. 
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If  a  sessile  tumour  grows  frora  the  gum,  being 
firmly  fixed  to  the  alveolus,  and  is  of  slow  growth, 
very  firm,  paiuless,  aud  covered  by  healthy  mucous 
membrane,  it  is  a  fibrous  epulis.  Wheu  it  is  of  largo 
size  the  surface  may  ulcerate  from  pressure  and 
friction.  This  is  to  be  distinguished  from  a  polyp 
by  its  deeper  and  broader  attachment,  and  usually 
by  its  greater  size. 

But  if  the  tumour  is  quite  sessile,  firmly  fixed  to 
the  alveolar  process,  has  grown  more  rapidly,  and 
especially  if  it  has  a  livid  colour,  a  lobed  surface, 
and  soft  consistence,  and  is  fomid  to  spring  from 
within  the  alveolus,  and  in  its  growth  to  expand  the 
alveolus  and  loosen  the  teeth;  it  is  a  myeloid  epulis. 

When  the  gum  is  found  to  be  the  seat  of  a  steadily 
spreading  ulcer,  with  an  indurated  base  and  everted 
edge,  the  condition  is  epithelioma.  Enlargement  of  the 
lymphatic  glands  will  confirm  this  diagnosis.  In  case 
of  doubt  a  piece  of  the  growing  edge  should  be  cut 
out  and  examined  microscopically. 

A  very  chronic  solid  enlargement  of  an  alveolus 
is  probably  caused  by  an  odoiitome  in  connexion 
witii  the  fang  of  a  tooth.  Several  pathological 
varieties  of  odontomata  are  described,  dependira 
upon  the  particular  element  of  the  embvyonic  tootli 
involved.   {See  p.  389.) 

Diseases  of  the  Jaws 
The  acute  affectious  oi  the  jaws  are  inflam- 
matory, and  the  most  frequent  is  alveolar  abscess. 
Whenever,  therefore,  a  patient  presents  himself  witn 
an  acute,  painful,  and  evidently  inflammaf ory  swell- 
ing of  the  face,  over  either  jawbone,  the  first  thing 
for  the  surgeon  to  do  is  to  seek  for  evidence  of  alveolar 
abscess.  By  gentle  pressui-e  let  him  find  the  scat  ot 
most  acute  tenderness,  and  observe  whether  the  swell- 
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iug  is  fixed  to  the  bone  ;  next  he  should  examine  the 
teeth,  looking  first  of  all  for  carious  stumjas  and  for 
pus  escaping  by  an  alveolus ;  and  then  he  should  tap 
each  tooth  in  succession  with  some  small  metal  in- 
strument to  detect  whether  any  one  of  them  is  tender 
to  sharp  vertical  pressure.  Passing  his  finger  between 
the  lip  and  the  gum,  he  will  feel  for  swelling  over  the 
alveoli.  If  he  finds  the  swelling  fixed  to  bone,  and 
one  tooth  very  tender  to  pressure,  probably'  also 
decayed,  with  swelling  over  its  alveolus,  he  will 
diagnose  alveola  abscess.  It  may  point  at  some  dis- 
tance from  the  diseased  tooth  which  gives  rise  to  it. 

When,  however,  the  swelling  is  very  extensive, 
especially  if  it  involves  the  body  and  ramus  of  the 
lower  jaw,  and  there  is  no  evidence  of  its  connexion 
with  an  individual  tooth  ;  or  several  teeth  are  found 
loosened,  raised  from  their  sockets,  and  very  tender, 
It  must  be  diagnosed  as  acute  osteo-periostitis.  There 
is  generally  high  fever  in  this  condition. 

When  a  patient  with  an  alveolar  abscess  or  any 
similar  mfective  condition  of  the  jaws  develops  double 
proptosis  with  congestion  and  cedema  of  the  con- 
junctiva, and  immobihty  of  the  eyeballs  with  fixed 
dilated  pupils,  there  is  thrombosis  of  the  cavernous  sinus 
Exammation  of  the  fmidus  will  show  engorgement 
01  the  retinal  veins. 

An  acutely  inflamed  gland  below  the  lower  iaw 
may  closely  simidate  either  alveolar  abscess  or  acute 
periostitis,  but  it  will  be  found  to  be  movable  over 
the  bone,  if  one  finger  is  placed  on  the  floor  of  the 
mouth,  and  fingers  of  the  other  hand  on  the  swelling 
outside.  ° 

If  a  patient  is  febrde  and  complains  of  pain  or 
a  sense  of  fulkess  m  one  side  of  the  face,  examine 
the  antrum  care  ully.  Note  any  swelling  or  tender- 
ness of  the  cheek,  any  congestion  of  the  outer  will 
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of  the  nasal  fossa,  auy  discharge  from  the  uose,  and 
compare  the  transhicency  of  the  two  maxillse  when 
a  small  electric  light  is  held  in  the  mouth,  i.e.  by 
transillumination.  If  one  maxilla  is  opaque  and 
pus  is  seen  in  the  nose  under  the  middle  turlnuate 
bone,  there  is  certainly  acute  suppuration  in  tlie  antrum 
(sinus  maxillaris).  In  cases  where  the  signs  are  not 
conclusive  an  exploratory  puncture  into  the  antrum 
should  be  made  through  the  front  of  the  outer  wall 
of  the  inferior  meatus. 

The  chronic  aficctious  oi  the  jaws  include 
necrosis,  periostitis,  eiiusion  into  the  antrum,  cysts, 
and  solid  tumours. 

A  chronic  sinus  over  either  jaw,  whether  open- 
ing in  the  mouth,  or  on  the  face,  and  even  in  the 
neck,  is  usually  caused  by  necrosis  either  of  tooth, 
odontome,  or  bone.  It  should  be  carefully  probed, 
and  the  fact  of  bare  tooth  or  bone  determined.  A 
good  skiagram  will  show  the  position  of  the  seques- 
trum, dead  tooth,  or  tumour. 

The  surgeon  must  bear  in  mind  that  a  sinus  in 
connexion  with  a  dead  tooth  may  open  at  some 
distance  from  it,  on  the  face,  the  neck,  the  palate, 
or  into  the  nose.  In  all  cases  of  sinuses  m  these 
situations,  therefore,  the  teeth  must  be  carefully 
examined  for  caries,  and  a  buried  fang  must  be 
sought  for.  AVhen  there  is  great  thickenmg  around 
the  jaw,  or  the  probe  leads  to  the  bare  ramus  or 
body  of  the  lower  jaw,  or  a  large  sequestrum  is  seen 
in  the  mouth,  the  condition  is  maxillary  necrosis. 
The  most  extensive  variety  of  this  is  phosphorus 

In  examining  any  swelling  or  tumour  of  the  jaws, 

notice  particuhirly  its  .>xtcut,  its  outline,  its  consist- 
ence, its  eft'ect  uium  tlir  bone  and  the  tecth,^anrt  ttio 
occurrence  of  luenioiTlKige  or  discharge.    Cysts  are 
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frequently  met  with  in  the  jaws ;  they  usually  have 
a  globular  outline,  and  in  their  growth  expand  the 
bone  over  them,  and  thus  a  sensation  of  egg-shell 
crackling  or  of  the  buckling  of  parchment  may  be  felt 
on  pressing  on  them.  The  teeth  must  be  examined 
not  only  to  see  if  they  have  been  displaced  or 
loosened  by  the  growing  tiimoiu',  but  also  to  notice 
whether  one  or  more  is  unerupted,  shown  both  by 
its  absence  from  the  alveolus  and  by  its  shadow  in 
a  skiagram.  Ha3morrha,ge  occurs  particularly  from 
malignant  growths ;  mu  co-pus  and  pus  may  flow  in 
large  quantities  from  the  nose  in  empyema  of  the 
antrum. 

In  the  upper  jaw  the  relation  of  a  tumour  to  the 
antrum  (sinus  maxillaris)  is  a  matter  of  particular 
interest.  To  examine  the  antrum,  first  observe  the 
contour  of  its  walls,  then  compare  the  translucency 
of  the  two  ca^aties  by  placing  a  small  electric  light 
m  the  mouth,  and  finally,  if  necessary,  open  the 
cavity  and  examine  its  contents.  When  these  are 
flmd  a  puncture  may  be  conveniently  made  throucrh 
the  alveolus  of  a  tooth,  preferably  the  first  or 
second  molar,  or  through  the  outer  wall  of  the 
inferior  meatus  of  the  nose  ;  when  solid,  a  larger 
opening  should  be  made  through  the  canine  fossa 
Distension  of  this  cavity  may  cause  a  bulgino-  of  its 
outer  wall  below  the  orbit  and  malar  bone  a  flat- 
tenmg  or  depression  of  the  roof  of  the  mouth  a 
raising  of  the  floor  of  the  orbit,  causing  protrusion 
of  the  eyeball  and,  when  extreme,  bhndness  and 
obstruction  m  the  nasal  fossa  of  the  same  side'  witli 
epiphora.  Expansion  of  the  cavity  is  not  always 
uniform ;  it  may  occur  especially  in  one  direction 
but  It  must  not  be  diagnosed  unless  more  than  one 
o  the  antral  walls  is  found  to  be  bulging.  Distension 
of  the  antrum  may  be  caused  by  the  growth  of  cysts 
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into  the  cavity,  and  especially  by  solid  tumours,  bony, 
sarcomatous,  or  cancerous. 

In  the  case  of  large  tumours  the  surgeon  naust 
endeavour  to  ascertain  whether  the  tumour  is  limited 
to  the  jaw  or  involves  other  bones ;  he  should 
examine  the  temporal  region,  the  nose,  and  the  bone 
over  the  frontal  sinuses  for  evidence  of  sweUing, 
and  then,  passing  his  finger  behind  the  soft  palate, 
should  feel  whether  the  tumour  is  filUng  up  the 
pharynx,  or  is  fixed  to  the  base  of  the  skuU. 

When  the  surgeon  recognizes  that  he  has  to  deal 
with  a  tumour  of  the  jaw  he  should  first  decide 
whether  it  is  inflammatory  in  nature.  If  the  swelling 
is  on  one  side  of  the  bone  only  (as  on  the  hard  palate, 
or  outer  side  of  the  lower  jaw),  and  if  it  is  painful 
and  somewhat  tender,  it  must  be  considered  as  chronic 
periostitis.  If  such  a  sweUing  is  found  to  fluctuate  it 
is  a  chronic  alveolar  abscess.  If  the  swelHng  subsides 
under  treatment  the  diagnosis  will  be  confirmed  ;  if 
it  withstands  treatment  and  continues  to  enlarge 
without  forming  an  abscess,  and  particularly  if  it 
bleeds,  it  is  a  neoplasm.  ,  •  ,  i 

A  smooth  globular  or  ovoid  tumom-,  which  has 
grown  slowly  and  pamlessly,  in  a  young  person,  is 
almost  certainly  a  cyst ;  and  if  to  these  signs  there 
is  added  fluctuation  or  "  crackhng,"  the  diagnosis  is 

certain.  .   .  j.  j.i 

If  the  cyst  is  single  and  the  permanent  teetli  are 
normally  erupted,  it  is  a  dental  cyst  ;  the  presence 
of  a  carious  fang  close  to  the  swelhng  supports  this 
diagnosis.  If,  however,  the  cyst  is  single,  has  gro\Yii 
slowly  in  a  young  person,  and  one  of  the  permanent 
teetli  is  unerupted,  it  must  be  diagnosed  as  a  denti- 
qerous  cyst  or  follicular  odontome.  Fmding  the  tootli 
in  the  cyst,  or  seeing  it  in  the  skiagram,  mU  con- 
clusively prove  the  correctness  of  the  diagnosis. 
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Dentigerous  cysts  are  commouer  in  the  lower  jaw  and 
around  an  unerujited  third  molar.  If,  however,  the 
cystic  tumour  is  lobulated  and  more  irregular  in  out- 
line, and  of  very  slow  growth,  it  is  to  be  diagnosed  as  a 
multilocular  cyst  or  epithelial  odontome.  These  cysts 
are  usually  met  with  in  young  persons,  and  are  com- 
moner in  the  lower  jaw.    (Plate  xiv.) 

Solid  tumom's  are  to  be  distinguished  from  each 
other  by  the  same  rules  as  in  other  situations.  {See 
Chaps.  XVIII.  and  XXIV.)  A  circumscribed  hard 
tumour,  as  opaque  to  X-rays  as  the  jaw  itself,  is  an 
osteoma.  If  such  a  tumour  is  found  in  the  alveolus, 
and  is  seen  to  be  even  more  opaque  to  X-rays  than 
IS  the  bone,  and  to  have  a  nodular  outline,  it  is  an 
odontome. 

When  one  or  other  jawbone,  or  any  of  the  other 
facial  bones,  slowly  and  progressively  enlarges,  form- 
ing large  nodidar  masses  of  bone  without  distinct 
circumscription,  and  being  quite  unmodified  by  treat- 
ment of  any  kind,  the  disease  is  known  as  leontiasis. 
The  swelling  is  as  a  rule  symmetrical.  When  ad- 
vanced, this  disease  causes  great  distortion  of  the 
teatures. 

A  tumour  of  rapid  continuous  growth  which  infil- 
rates  and  distorts  the  jaw,  displaces  and  loosens 
eeth,  and  extends  into  the  neighbouring  cavities 
ossfe,  or  soft  tissues,  is  easily  recognized  as  malig- 
lant.  If  the  lymphatic  glands  beneath  the  mandible 
-nd  along  the  carotid  vessels  are  enlarged,  it  is  a 
arcmoma ;  where  the  tumour  is  large  and  there  is  no 
avasion  of  glands,  it  is  a  sarcoma.  In  the  early 
tages  It  is  impossible  to  distinguish  between  these 
Towths  except  by  microscopical  examination 

If  the  patient  complains  of  a  dull  aching  pain 
1  the  face  and  of  an  unpleasant  odour  in  the  nostril 
t  the  same  side,  and  has  a  bad  taste  in  the  mouth 
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in  the  morning,  and  if,  wlien  he  lies  down  on  the 
opposite  side,  or  holds  his  head  down,  odourless 
pus  streams  from  the  nostril,  and  the  antrum  is 
found  opaque,  it  is  easy  to  diagnose  empyema  of  the  • 
antrum  (sinus  maxillaris).  More  often,  however,  the 
symptoms  of  this  disease  are  obscure— slight  local 
discomfort,  irregular  discharge  from  one  nostril, 
recurrent  attacks  of  naso-pharyngitis,  and  chronic 
ill-health— and  the  diagnosis  is  only  established  by 
the  opacity  of  the  antrum  and  the  results  of  an 
exploratory  puncture. 

The  Temporo-Mandibulae  Joint 
Pain  and  inability  to  open  the  mouth  properly 
are  the  two  leading  symptoms  of  afiectious  of  this 
joint.  They  may  be  produced  by  acute  inflamma- 
tion of  the  joint  itself  or  of  neighbouring  parts  which 
are  pressed  upon  or  stretched  by  the  moving  mandible, 
by  osteo-arthritis,  by  spasm  of  the  muscles  of  mas- 
tication, by  fibrous  or  bony  adhesions  iu  the  jomt, 
by  cicatricial  contraction  around  the  joint,  and  by 
tumours  near  the  joint.  To  arrive  at  a  diagnosis 
first  ascertain  whether  the  trismus  is  recent  and 
acute,  or  of  long  standing. 

Acute  trismus.— If  acute,  examine  for  swell- 
in"  of  the  joint  itself  immediately  in  front  of  the 
tragus,  and  for  swelling  of  the  parotid  gland,  or 
tonsil,  or  in  the  temporal  fossa,  jaw,  face,  and  upper 
parts  of  the  neck.  Then  notice  whether  the  masseter 
muscle  is  rigid,  or  becomes  rigid  on  any  attempt  to 
open  the  mouth,  and  if  there  is  any  spasm  or  rigidity 
of  the  muscles  elsewhere,  especially  m  the  neck  and 

si)ine.  ^  1 

1.  If  the  joint  itself  is  swollen,  tender,  and  auy 
slight  movement  in  it  is  painful,  it  is  a  case  ol  acute 
anhritis;    this  often   ends  in  suppuration,  anci 
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pus  is  discharged  either  into  the  auditory  meatus, 
the  mouth,  or  behind  the  ramus  of  the  jaw.  The 
disease  may  lead  to  necrosis  of  the  condyle  of  the 
jaw  or  to  ankylosis  of  the  joint.  This  joint  is  not 
infrequently  the  site  of  a  pysemic  arthritis.  It  is  also 
frequently  one  of  those  involved  in  acute  polyarticular 
osteo-arthritis. 

2.  If  there  is  a  painful,  tender  swelling  near  the 
joint,  the  cause  of  the  trismus  is  evident ;  common 
examples  are  afforded  by  mumps,  tonsillitis,  temporal 
abscess,  alveolar  abscess,  acute  .lymphadenitis. 

3.  If  there  is  no  local  swelling,  but  the  muscles 
closing  the  jaw  are  felt  to  be  rigid  and  are  the  seat 
of  severe  painful  spasms,  it  is  a  case  of  tetanus ;  the 
extension  of  the  spasm  to  the  muscles  of  the  trunk 
will  confirm  the  diagnosis.    (See  p.  30.) 

4.  If  there  is  no  local  swelling,  and  the  jaws  are 
held  closed  by  rigid  muscles,  but  there  are  no  pain- 
ful spasms  and  the  muscles  of  the  neck  and  trunk 
are  not  involved,  it  is  a  case  of  reHex  trismus.  The 
cause  of  the  trouble  will  usually  be  found  in  a  carious 
tooth  or  an  imperfectly  erupted  wisdom-tooth. 

Chronic  trismus — The  existence  of  a  tumour 
in  the  parotid  or  submaxillary  region  or  in  the 
paouth  or  pharynx,  preventing  opening  of  the  jaws, 
IS  readily  recognized.  The  finger  in  the  mouth  can 
easily  detect  firm  cicatricial  bands  causing  cicatricial 
trismus. 

1.  When  the  movement  of  the  jaw  is  attended 
with  pam  and  a  sense  of  grating  in  the  joint,  which 
in  many  cases  is  perceived  by  the  surgeon,  and  the 
condyle  IS  felt  to  be  enlarged,  there  is  osteo-arthritis. 

2.  When  the  movement  of  the  joint  is  very 
limited,  and  there  is  neither  tumour  nor  fibrous 
band  nor  rigid  muscle  to  account  for  it,  there  is 
fibrous  ankylosis. 
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3.  When  the  joint  is  immovable,  and  there  is  no 
cause  for  this  outside  the  joint,  the  condition  is  one 
of  true  or  bony  ankylosis.  A  skiagram  will  show  the 
synostosis.  A  scar  may  mark  the  seat  of  an  abscess 
from  suppuration  in  the  joint,  or  a,  wound  which 
has  caused  fracture  involving  the  joint.  If  this 
occurs  in  children  it  leads  to  considerable  deformity 
from  imperfect  development  of  the  bones.  The 
ankylosis  may  be  unilateral  or  bilateral. 

4.  Movement  of  this  joint  is  sometimes  attended 
with  a  sudden  and  painful  slip  or  catch,  due  to  a 
slight  displacement  of  the  interarticular  flbro-cartilage. 


CHAPTER  XXVIII 


DIAGNOSIS  OF  DISEASES  OF  THE  SPINE 

A  SURGICAL  examination  of  the  spine  should  include 
investigation  of  the  following  seven  points  : 

1.  The  state  of  the  coverings  of  the  spine, 

including  the  features  of  any  tumour 
over  it. 

2.  The  curves  of  the  spinal  column. 

3.  The  mobility  of  the  vertebrae. 

4.  The  condition  of  the  spinal  muscles. 

5.  The  sensitiveness  of  the  spine. 

6.  The  condition  of  the  vertebrte,  as  shown 

in  a  skiagram. 

7.  The  evidence,  if  any,  of  pressure  upon  the 

spinal  nerves  or  spinal  cord. 

Where  possible  the  patient  should  stand  in  a 
good  light  with  heels  together,  arms  hanging,  and 
eyes  directed  straight  forwards.  An  infant  should 
be  examined  in  the  sitting  posture.  In  all  cases 
alike  a  couch  or  a  bed  should  be  at  hand  for  the 
examination  of  the  body  in  the  prone  and  in  the 
supine  position. 

I.  The  coverings  of  the  spine — Notice  the 
condition  of  the  skin,  particularly  the  presence  of 
hyperEemia  or  pigmentation,  of  ulceration  or  slouo-h- 
ing,  of  a  dimple,  sinus  or  fistula,  of  an  abnormal 
growth  of  hair,  or  of  a  tumour  or  swelling  over  the 
spine.  Redness,  ulceration,  and  sloughing  are  usually 
the  result  of  pressure  from  prolonged  recumbency 
n"  393 
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with  neglect,  the  wearing  of  an  ill-fitting  instrument, 
or  the  projection  of  an  unduly  promment  spine. 
Dimples,  median  sinuses,  and  fistulous  communica- 
tions with  the  spinal  cord  or  its  membranes  are  met 
with  in  congenital  malformations.  Use  a  probe  to 
find  out  the  direction  and  length  of  a  sinus,  and  by 
the  microscope  and  chemical  tests  determine  the 
nature  of  any  discharge,  whether  pus  or  cerebro- 
spinal fluid.  A  growth  of  hair  over  the  lumbar 
spine  is  often  met  with  where  the  maderlymg  spinous 
processes  are  defective— spina  bifida  occulta,  .bor 
the  diagnosis  of  tumours  over  the  spme,  see  p.  4US. 

2  The  curves  oS  the  spine.— The  surgeon 
should   first   observe  the  natural  antero-posterior 
curves  of  the  spine,  noting  whether  they  are  increased 
or  diminished,  replaced  by  a  general  curve  of  the 
spine  backwards,  or  interrupted  by  an  abrupt  pro- 
iection  of  one  or  more  spines.    He  should  next 
'  determine  whether  there  is  any  rotation  of  the  verte- 
bree  one  upon  another.    For  this  purpose  the  prom- 
inence of  the  angles  of  the  ribs,  and  of  the  lumbar 
transverse  processes  on  the  two  sides,  must  be  care- 
fully compared.    The  height  and  prominence  of  the 
scapute,  the  hollow  of  the  waist  on  each  side,  and 
the  apparent  prominence  of  the  iHac  crests  must  be 
noted    To  determine  the  symmetry  of  the  spme 
more  accurately  the  patient  should  stoop  for^^'cards 
while  keeping  the  knees  straight ;   in  this  position 
the  angles  of  the  ribs  are  uncovered  by  the  scapul*, 
and  the  lumbar  transverse  processes  project  back- 
wards, and  the  surgeon,  standing  behind  the  patient, 
or  looking  down  along  his  back  can  see  at  once 
if  the  transverse  processes  of  the  vertj.br=iB  a.  o^^ 
the  same  level  on  the  two  sides.    The  diagnosis 
of  scoliosis  must  depend  upon  the  Pr^s^'^^^?^^/;'^^ 
degree,  of  rotation  of  the  vertebra?,  as  shown  by  tlie 
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unsjmmetrical  projection  of  the  transverse  processes 
and  angles  of  the  ribs,  and  not  upon  the  lateral 
deviation  of  the  tips  of  the  spinous  processes.  Then, 
turning  the  patient  round,  the  surgeon  should  notice 
whether  one  breast  is  more  prominent  than  the 
other,  or  either  side  of  the  chest  is  flattened,  and  if 
the  two  anterior  iliac  spines  are  on  the  same  level, 
or  one  is  lower  and  more  prominent  than  the  other.' 
Having  made  this  examination,  carefully  trace  the 
tips  of  the  spines  from  above  downwards  to  notice 
whether  they  are  all  present  and  in  line,  or  whether 
one  or  more  is  absent  or  deflected  to  one  or  other 
side  ;  a  convenient  way  of  doing  this  is  to  place  an 
mk  mark  on  the  skin  over  each  spine-tip  and  then 
connect  the  dots  by  a  continuous  line. 
_     A  general  rounded  curve  of  the  spine  backwards 
is  due  to  debibty  or  to  posture  ;  an  abrupt  posterior 
curve  is  caused  either  by  congenital  absence  of  a 
vertebral  body  or  by  destruction  of  the  anterior 
part  of  one  or  more  vertebrae.    An  exaggeration  of 
the  umbar  curve— lordosis— is  to  compensate  either 
tor  kyphosis  above,  or  for  tilting  forwards  of  the 
pelvis  as  in  fixed  flexion  of  the  hip  or  in  congenital 
dislocation  of  the  hip.    It  also  occurs  in  obesity  or 
wlien  a  large  abdominal  tumour  is  present.    A  lessen- 
ing of  the  lumbar  curve  is  seen  in  early  lumbar 
canes. 

Lateral  deviation  of  the  spine  is  caused  in  a  few 
cases  by  congenital  absence  of  one-half  of  a  verte- 
bral body  but  more  often  by  faulty  posture,  by 
tilting  of  the  pelvis  to  compensate  for  mequality  in 
the  length  of  the  lower  limbs,  or  for  abduction  or 
adduction  of  one  thigh,  or  by  retraction  of  one  side  of 
the  chest,  or  in  conditions  of  general  bone-softenine 
/t^f  movemenls  oi"  (he  spine— The  sur- 
geon should  first  of  all  observe  the  patient's  movemel, 
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encouraging  liim  to  walk,  run,  or  pick  things  up  from 
the  floor  etc.,  and  notice  whether  these  actions  are 
performed  easily  and  without  restraint,  or  whether 
he  keeps  the  spine  rigid,  and  moves  the  hips  and  knees 
instead,  or  rotates  the  trmik  on  the  thighs  mstead 
of  turning  the  head  from  side  to  side.    The  several 
parts  of  the  spine  can  be  examined  by  placmg  the 
hand  flat  on  the  back  and  gettmg  the  patient  to 
bend  and  extend  the  region,  noticing  whether  the 
vertebrae  move  one  upon  another    or  are  immov- 
ablv  fixed     In  the  cervical  spine  the  movements  ot 
nodding- the  head,  rotation  of  the  head,  and  flexion 
of  the  spine  should  be  separately  investigated,  as 
they  occur  at  separate  joints.    Thus,  if  noddmg  the 
head  is  free  and  painless,  the  occipito-atloid  joint  is 
nnaffected  ;  if  the  face  can  be  turned  without  difc- 
cultv  from  side  to  side,  the  atlo-axoid  joint  is  free  ; 
and  if  flexion  of  the  head  is  quite  free  and  painless 
the  lower  cervical  spine  is  unafiected  :   any  one  ot 
these  movements  may  be  impossible,  or  very  bmited 
and  painful,  and  this  will  point  to  disease  of  one 
or  other  of  these  regions.    In  all  cases  of  alteration 
in  the  curves  of  the  spine  it  is  important  to  discover 
whether  the  deformity  can  be  corrected  or  not,  and 
whether  the  change  in  form  is  accompamed  or  not 
bv  a  loss  of  the  natural  mobility  of  the  vertebra. 
Lhnitation  of  mobility  of  the  spine  may  be  caused 
-hv  snasm  of  the  spinal  muscles,  by  changes  m  oi 
^LXsrof  the  spinal  articulations,  by  deformity  or 
bf  lyrstosis  of  L  vertebral  bodies  or  by  extra- 
spinal  conditions  which  interfere  with  the  move- 
m  nt  of  the  trmik,  such  as  thoracic  and  abdommal 
^uBO  irs    The  fact  that  the  movements  of  the  spiue 
TZ^.  unrestricted  and .  unaltered  is  s^ong  c^. 
denci  of  tlic  absence  of  serious  disease  m  the  spmal 
column. 
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4.  The  comlition  of  the  spiual  muscles. — 

Notice  whether  these  muscles  are  weak,  or  wasted, 
or  rigid.    Get  the  patient  to  beud  forwards,  aud, 
with  the  hand  on  his  head  or  nape  of  his  neck, 
observe  how  much  resistance  to  extension  of  the 
spine  his  muscles  can  overcome  :   the  strength  of 
the  extensor  muscles  of  the  spine  can  be  thus  tested. 
Peel  the  muscular  mass  on  each  side  of  the  lumbar 
spines  and  judge  whether  it  is  wasted  or  unduly 
rigid.    The  best  way  of  testing  for  muscular  rigidity, 
however,  is  to  notice  the  ease  and  freedom,  or  the  re- 
verse, with  which  the  various  movements  of  the  spine 
are  made.     The  head  may  be  supported  in  the 
hands  to  prevent  any  movement  in  the  cervical 
spine  ;  in  stooping  to  the  ground  the  patient  may 
only  flex  his  hips  and  knees  and  further  steady  the 
spine  by  resting  his  hands  on  his  thighs,  while  simi- 
larly all  the  turning  or  lateral  bending  movements 
of  the  trunk  are  made  at  the  hip-joints.  Spinal 
muscular  rigidity  is  due  either  to  some  condition  in 
which  movement  of  the  vertebrae  is  painful  (caries, 
osteo-arthritis),  or  to  ossification  of  the  muscles 
(myositis  ossificans),  or  to  lumbago.    Extreme  wast- 
ing of  the  muscles  is  seen  especially  in  anterior  polio- 
myelitis, and  when  from  any  cause  patients  have 
been  recumbent  for  a  very  long  time.    Weakness  of 
spinal  muscles  is  seen  as  a  part  of  general  debility, 
as  in  rickets,  convalescence  from  acute  illness,  and 
in  overgrown  and  ill-trained  adolescents. 

5.  The  sensitiveness  of  the  spine  should 
be  tested  m  four  ways  :  (1)  Press  with  the  fingers 
over  the  spinous  processes.  If  the  patient  flinches 
and  shows  signs  of  pain,  the  surgeon  should  notice 
whether  touching  the  skin  very  lightly  or  pinching 
It  up  without  any  pressure  on  the  bone  is  equally 
pamful,  whether  the  patient  moves  the  apparently 
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tender  part  of  the  spine  in  flinching  away  from 
the   finger,  and   also  whether,  when  attention  is 
diverted,  pressure  on  the  same    spot  is  tolerated. 
These  signs  indicate  cutaneous  hypersBsthesia,  which 
is  an  important  sign  of  "  hysterical  spine."  Patients 
with  active  inflammation  of  the  bodies  of  the  yerte- 
brse  can  usually  bear  firm  pressure  over'  the  spinous 
processes.    The  sensibility  of  the  skin  to  heat  and 
cold  may  be  tested,  but  this  is  of  no  value  in  de- 
termining the  condition  of  the  bones.    (2)  Press 
vertically  down  through  the  spine  to  see  if  there  is 
any  hypersensitiveness  of  the  bodies  of  the  vertebrae 
—a  very  frequent  efiect  of  disease  of  these  bones. 
The  patient  may  be  slp.nding  or  sitting,  the  surgeon 
standing  facing  him  and  ready  to  notice  the  least 
expression  of  pain.    Pressure  is  best  made  upon 
the  head  ;  at  first  it  should  be  quite  light,  but  if 
this  fails  to  elicit  pain  it  may  be  gradually  m- 
creased  up  to  heavy  pressure,  and,  if  this  is  borne 
without  any  evidence  of  pain,  undue  sensitiveness 
of  the  bodies  of  the  vertebras  is  excluded.    (3)  Make 
firm  pressure  alternately  on  the  two  transverse  pro- 
cesses of   a  vertebra,  so  as   to  rotate  the  bone 
slightly;   where  the  joint  between  two  bones  is 
diseased,  this  movement  is  painful  and  is  resented. 
(4)  Ask  the  patient  to  make  some  movement  which 
would  cause  a  jar  up  the  spinal  column,  such  as  to 
iump  domi  off  a  chair  or  to  run  downstairs,  it 
instead  of  doing  this  freely  he  refuses  to  do  it,  or 
only  does  it  slowly  and  with  special  precaution  to 
avoid  or  to  lessen  the  spinal  jar— holding  on  to  the 
chair  and  only  letting  himself  down  with  great  care 
and  very  slowly-it  equally  shows  the  presence  ot 
undue  sensitiveness  of  some  part  through  which  tne 

iar  would  pass.  ,  . 

6.  The  loudiUou  oi   nic  spinal   bones  ami 
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joiuts  can  be  determined  by  caiefidly  feeling  the 
spines  to  ascertain  that  none  of  them  is  absent  or 
bifid,  by  noticing  any  grave  deformity  of  the  spine, 
such  r.:  an  abrupt  kyphosis,  which  can  only  occur 
when  there  is  congenital  absence  of  or  acquired  de- 
struction of  the  corresponding  vertebral  body  or 
bodies,  and  by  examining  a  skiagram  of  the  spine. 
This  is  the  most  accurate  method,  for  it  shows 
changes  in  the  bones  unassociated  with  deformity, 
and  also  joint  changes  which  cannot  be  felt.  In 
examining  the  skiagram,  look  first  of  all  at  the  neural 
arches  (arcus  vertebrse)  and  their  processes,  to  make 
sure  that  they  are  intact  and  symmetrical.  Then 
examine  the  bodies  of  the  vertebrse,  and  notice  any 
faintness  of  shadow  or  loss  of  distinctness  in  the 
structure  of  the  bone,  pointing  to  early  tuberculosis  ; 
or  destruction  of  the  bone,  as  in  advanced  tubercu- 
losis ;  or  synostosis,  as  in  healed  tuberculosis  or  in 
osteo-arthritis.  Lastly,  note  any  replacement  of  the 
bone  by  a  tissue  of  different  opacity  to  X-rays  and 
without  the  structure  of  bone,  as  an  aneurysm,  an 
abscess,  or  a  new  growth. 

7.  Nerve  phenomena — The  symptoms  to  be 
investigated  are  pain,  hyperassthesia,  anassthesia, 
muscular  spasm  or  paralysis,  and  the  condition  of 
the  reflexes.  The  exact  extent  of  sensory  altera- 
tions, and  the  muscles  affected,  should  be  carefully 
determined.  The  diagnostic  importance  of  these 
symptoms  is  that  they  enable  us  to  judge  whether 
there  is  an  organic  lesion  of  the  nervous  system 
the  position  of  such  a  lesion,  and  whether  it  has 
an  irritative  or  a  destructive  effect. 

An  extensor  reflex  of  the  great  toe  when  the  sole 
of  the  foot  is  stimulated— Babinski's  sign— -is  con- 
clusive evidence  of  a  lesion  of  the  pyramidal  tract 
(fasciculus  cerebro-spinalis)  ;   it  is  never  produced 
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by  a  "  neurosis."    A  true  clonus  in  the  ankle,  where 
the  movements  of  the  foot  increase  with  increased 
flexion  of  the  ankle-joint,  is  another  sign  of  organic 
lesion  ;  in  a  "  neurosis  "  clonus  is  often  observed,  but 
it  is  arrested  by  firmer  flexion  of  the  ankle,  and 
so  is  distinguished  as  "  false  clonus."    An  increased 
knee-jerk  is  a  very  common  symptom  in  a  "  neu- 
.rosis  "  ;  it  is  met  with  also  in  any  disease  interfering 
with  the  function  of  the  upper  motor  neuron.  The 
knee-jerk  is  lessened  or  lost  in  any  organic  lesion 
involving  either  afierent  or  efferent  nerves,  or  the 
reflex  centre  ;  it  is  entirely  lost  below  a  lesion  which 
nearly  or  wholly  destroys  the  conductivity  of  the 
spinal  cord. 

Limitation  of  nerve  disturbance  to  the  area  of 
distribution  of  a  nerve  or  nerves  indicates  that  the 
causative  lesion  afiects  the  nerve-trunk  or  trunks 
and  not  the  spinal  cord.  As  nerve-trunks,  composed 
of  meduUated  nerve-fibres,  are  much  more  resistant 
to  the  effects  of  pressure  and  of  inflammation  than 
are  the  more  delicate  structures  of  the  spinal  cord, 
it  follows  that  the  symptoms  of  lesions  of  nerves  are 
often,  or  for  a  long  time,  only  irritative  (pain,  spasm), 
while  those  of  lesions  of  the  spinal  cord  almost  im- 
mediately become  paralytic  (anaesthesia,  paralysis). 

Having  examined  his  patient,  the  surgeon  can 
easily  put  any  case  into  one  or  other  of  these 
groups:  (1)  cases  of  obvious  deformity,  (2)  cases 
without  obvious  deformity,  (3)  cases  of  tumour  of 
the  spine  or  spinal  cord.  He  should  proceed  with 
his  diagnosis  as  follows  : 

1.  Cases  with  Obvious  Deformity  of  the 
Spine 

i.  It  the  natural  curves  of  the  spine  are  lost  and 
in  their  place  there  is  a  general  convexity  of  tlie 
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spine  backwards  which  disappears  when  the  child 
lies  down,  and  is  altered  by  movement,  it  is  due 
to  spinal  muscular  debility.  In  young  children  this  is 
usually  caused  by  rickets,  and  if  the  long  bones  are 
bent,  with  swellings  over  their  epiphyses,  and  the 
fontanelles  are  foimd  open  too  late,  etc.,  it  is  to 
be  diagnosed  as  a  rachitic  spine.  It  is  also  met  with 
in  patients  convalescing  from  severe  illness  which 
has  kept  them  in  the  horizontal  position  for  a 
long  time. 

ii.  In  an  adult  a  similar  rounded  ciu've  of  the 
cer\aco-dorsal  region  is  met  with  as  the  result  of 
faulty  attitude.  In  young  people  the  curve  can  be 
corrected  ;  in  them  it  may  be  due  to  defect  of  vision  : 
later  in  life  it  cannot  be  corrected,  and  changes  in 
the  outline  of  the  bones  and  in  the  joints  are  found  ; 
it  is  then  known  as  an  occupation  curve. 

iii.  If  such  a  general  posterior  curve  of  the 
spine  is  a  fixed  curve,  unaltered  by  recumbency  or 
movement,  and  if  the  movements  of  the  spine  are 
greatly  diminished  or  almost  nil,  and  the  chest  is 
also  fixed,  _  breathing  being  entirely  diaphragmatic, 
and  the  skiagram  shows  synostosis  of  the  bodies  of 
the  vertebrae  and  lipping  of  the  articular  processes, 
it  is  due  to  spondylitis  deformans.  This  condition  is 
generally  attended  with  severe  pain.  It  may  be  met 
with  in  young  adults,  usually  as  a  consequence  of 
gonorrhcea,  but  is  more  frequent  in  later  life.  It  is 
di.stinguished  from  caries  of  the  spine  by  the  less 
abrupt  character  of  the  curve,  by  the  absence  of 
tenderness  to  vertical  pressure,  in  many  cases  by 
the  pam  bemg  worse  at  night,  and  sometimes  by 
the  patient  bemg  conscious  of  a  grating  in  his  spine 
durmg  movement.  There  is  often  osteo-arthritis  in 
other  jomts.  If  a  similar  general  rounded  curve  of 
the  spine  m  an  elderly  person  is  associated  with  en- 
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largeinent  and  curving  of  clavicles,  femora,  or  tibia?, 
it  is  a  part  of  osteitis  deformans. 

iv.  If  there  is  an  abrupt  curve  of  the  spine 
backwards,  or  a  projection  posteriorly  of  one  or  more 
of  the  spinous  processes,  and  the  skiagram  shows 
destruction  of  the  cancellous  bone  of  the  front  of 
the  spine,  it  is  a  case  of  Pott's  disease  or  angular  curva- 
ture, or,  better,  tuberculosis  or  caries  of  tlie  spine.  When 
the  projection  is  great  the  evidence  of  fall  of  the 
upper  part  of  the  spine  is  obvious.  When  the 
deformity  is  of  long  standmg  the  spine  above,  or 
below,  or  in  both  situations  will  show  a  compen- 
satory curve  forwards. 

In  all  cases  of  caries  of  the  spme  the  sur- 
geon should  carefully  examine  for  abscess,  and  for 
evidence  of  nerve  lesion.  The  abscess  may  be  found 
at  the  back,  but  more  frequently  the  pus  travels 
down  along  the  front  of  the  spine.  When  the 
disease  is  in  the  neck  the  surgeon  should  examme 
the  back  of  the  pharynx,  the  posterior  triangle, 
the  axilla,  and  the  suprasternal  notch.  In  disease 
of  the  dorsal  spine  each  psoas  muscle  should  be 
examined;  if  no  swelHng  is  detected,  but  either 
hip  is  flexed,  it  indicates  inflammation  of  the  muscle, 
and  the  formation  of  a  tuberculous  abscess  will 
speedily  follow.  In  disease  lower  down  the  ab- 
scesses' are'  found  in  the  sheath  of  the  psoas  or 
iliacus,  or  passing  into  the  pelvis,  and  pointing 
at  the  buttock  or  the  perineum.  An  abscess  of 
any  size  can  be  seen  in  a  good  skiagram.  The 
examination  of  a  case  of  caries  of  the  spme,  in 
whatever  stage  the  disease  may  be,  is  not  com- 
plete unless  a  careful  search  is  made  for  abscess 
connected  with  it.  .  . 

If  with  this  condition  the  lower  limbs  are  in  a 
ro}Klilion  of  siwslic  ^Kiralysis,  with  exaggcrafion  ol 
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knee-jerk,  it  indicates  pressure  upon  tLe  front  of  the 
spinal  cord  by  a  mass  of  tuberculous  granulation 
tissue  or  by  an  abscess  ;  but  if  there  has  been  a  sudden 
development  of  flaccid  faralysis  of  the  lower  limbs 
it  indicates  the  bursting  of  an  abscess  into  the  spinal 
canal.  If  the  case  is  of  long  standing  and  has  not 
altered  for  years,  and  if  there  is  no  hyjjertesthesia 
of  the  spine  to  vertical  pressure  or  jars,  and  the 
skiagram  shows  that  the  bodies  of  the  vertebra3 
are  firmly  ossified  together  without  any  areas  of 
rarefaction  of  bone,  or  abscess,  the  tuberculosis  is 
cured.    {See  also  p.  40-5.) 

V.  An  abrupt  break  in  the  line  of  the  lumbar 
spines  with  a  deep  sulcus  over  it  is  due  to  spondylo- 
listhesis, i.e.  a  partial  forward  dislocation  of  one  of 
the  lumbar  vertebrae,  usually  the  4th  or  5th. 

vi.  When  there  is  a  lessening  of  the  natural 
curve  of  the  dorsal  region,  the  dorsal  spine  being 
straight  and  sunk  in  between  the  scapulte,  there  is 
rotation  of  the  spine.  If, the  surgeon  finds  that  on 
one  side  (say  the  right)  the  angles  of  the  ribs  are 
more  prominent  posteriorly  than  on  the  other,  and 
that  the  scapula  is  higher  and  more  prominent, 
that  the  right  side  of  the  waist  is  lioUow,  and  the 
iliac  crest  apparently  prominent,  while  on  the  left 
side  the  hollow  of  the  waist  is  obliterated  or  less 
marked,  but  the  transverse  processes  of  the  lumbar 
vertebrae  project  backwards,  there  is  rotation  of  the 
spine,  scoliosis,  or  what  is  generally  known  as  lateral 
curvature.  In  corroboration  of  this  he  will  look 
for  flattening  of  the  right  chest  in  front,  and  pro- 
jection forwards  of  the  left  breast  and  of  the  left 
anterior  iliac  spine,  and  also  lateral  deviation  of 
the  spinous  processes,  to  the  right  in  the  dorsal 
region,  and  to  the  left  in  the  loins.  The  curves  may 
be  found  reversed.    If  the  surgeon  relies  upon  the 
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deviatiou  of  the  spinous  processes  instead  of  upon 
the  evidence  of  rotation  he  will  fail  to  diagnose 
many  cases,  and  will  fail  to  appreciate  the  gravity 
of  others.  If  the  rotation  is  sUght,  and  disappears 
at  once  on  lying  down,  it  is  often  called  a  weak 
spine.  Cases  in  which  the  deformity,  although  it 
is  more  marked,  can  yet  be  corrected  by  vigorous 
and  well-directed  muscular  effort  and  position,  must 
be  distinguished  from  those  in  which  the  rotation 
is  permanent  and  associated  with  changes  in  the 
shape  of  the  bones,  as  shown  in  a  skiagram.  When 
the  affection  comes  on  suddenly  with  great  wasting 
of  the  spmal  muscles,  and  the  deformity  is  very 
pronounced,  the  cause  is  paralytic— ^oliomjeiitis. 
The  surgeon  should  examine  the  feet,  knees,  thighs, 
and  hips,  to  detect  any  cause  of  asymmetry  of  the 
lower  extremities  which  can  cause  obliquity  of  the 
pelvis  and  tilting  of  the  spine.  Among  such  causes 
are  flat-foot,  genu  valgum,  hip  disease,  congenital 
dislocation  or  ankylosis  of  "the  hip,  and  a  badly  united 
fracture  of  thigh  or  leg. 

vii.  If  the  spine  is  curved  with  a  long  sweepmg 
bend  to  one  side,  without  rotation  of  the  vertebrae, 
the  curve  being  permanent  in  every  position,  it  is 
due  to  retraction  of  the  opposite  side  of  the  chest, 
probably  from  pleurisy  or  empijema. 

Grave  deformity  of  the  spine  is  sometimes  caused 
by  carcinoma  of  the  spine  (see  p.  407). 

2.  Cases  without  Obvious  Deformity  of 
THE  Spine 

i.  If  the  surgeon  finds  that  one  part  of  the  spine 
is  kept  rigid,  that  attempts  to  move  it  cause  paiu 
which  the  patient  instinctively  avoids,  that  vertical 
pressure  down  the  spine  causes  pain,  and  that  for 
this  reason  the  patient  avoids  all  vertical  jars  and 
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pressure  through  the  spine,  and  the  skiagram  shows 
rarefaction  of  the  body  of  one  or  more  vertebrse,  he 
should  diagnose  tuberculosis  of  the  spine,  even  before 
there  is  any  angular  curvature  from  destruction  of 
the  bodies  of  the  vertebrse.  The  surgeon's  attention 
may  be  first  directed  to  the  spine  by  the  detection 
of  a  spinal  abscess ;  or  the  first  symptom  com- 
plained of  may  be  pain  referred  to  the  distribution 
of  the  nerves  arising  from  the  affected  region  of 
the  spine,  e.g.  girdle  pain  when  the  lower  dorsal 
region  is  the  site  of  the  disease. 

ii.  Where,  however,  the  patient  complains  of  a 
fixed  pain  in  the  spine,  and  the  skin  of  this  region 
is  found  hypersensitive  to  pressure,  or  to  heat  or 
to  cold,  but  vertical  pressure  through  the  spine  is 
not  resented,  and  the  spine  is  not  rigid  at  the  painful 
part,  the  disease  is  hysteria.  Such  cases  are  usually 
met  with  in  young  women,  but  are  not  limited  to 
them  ;  there  will  probably  be  exaggeration  of  the 
knee-jerk,  and  there  may  be  a  false  ankle-clonus. 
The  surgeon  shoidd  endeavour  to  distract  the 
patient's  attention  from  his  examination,  when 
he  will  probably  find  that  the  painful  part  can  be 
freely  manipulated  and  pressed  upon  without  cans 
ing  signs  of  pain.  In  these  cases,  too,  the  hyper 
^sthesia  is  very  superficial,  being  in  the  skin  rather 
than  in  the  subjacent  bones.  The  patient  may 
give  a  history  of  injirry. 

iii.  The  signs  of  nerve  lesion  are  pain  and  hyper 
gesthesia,  twitchmgs  and  paralysis,  and  increased 
deep  reflexes.  They  are  due  to  irritation  and  com 
pression  of  the  spinal  cord,  or  of  the  nerves  arising 
from  it,  and  an  attempt  should  be  made  to  dis- 
tinguish these  conditions.  If  the  patient  complains 
of  severe  pain  along  certain  nerves,  and  the  painful 
region  is  hypera)sthetic,  these  symptoms  may  be 
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attributed  to  neuritis.  When  there  is  considerable 
deformity  of  the  spine,  with  spastic  paralysis  of  the 
lower  limbs,  it  is  to  be  attributed  to  conifression  of  the 
cord.  When  these  symptoms  have  come  on  rapidly 
the  pressure  is 'due  to  an  abscess  in  the  spinal  canal. 
If,  however,  the  paralysis  is  limited  to  the  muscles 
supplied  by  certain  nerves  issuing  from  the  diseased 
part  of  the  spine,  it  is  to  be  attributed  to  compression 
of  those  nerves.  If  the  patient  suddenly  becomes 
paralysed  without  any  pain  or  hypera;sthesia,  and 
the  legs  are  flaccid,  and  there  has  not  been  any 
sudden  increase  in  the  deformity  to  explain  it,  the 
cause  is  either  the  bursting  of  an  abscess  into  the 
spinal  canal  or  a  sudden  hsemorrhage  compressing 
the  cord. 

iv.  When  the  coccyx  or  the  joint  between  it 
and  the  sacrum  is  the  supposed  seat  of  disease,  the 
part  must  be  examined  with  some  care.  If  the 
hand  detects  heat  or  swelling  and  tenderness  over 
the  part,  and  on  introducing  the  finger  into  the 
rectum  the  least  movement  of  the  coccyx  is  found 
to  cause  acute  pain,  disease  of  the  sacro-coccygeal  joint  is 
to  be  diagnosed.  This  will  be  confirmed  if  there 
is  an  abscess  pointing  either  on  the  outer  or  the 
inner  surface  of  the  bone. 

V.  If,  however,  there  is  no  local  redness  or 
heat  or  swelling,  but  the  coccyx  is  the  seat  of  severe 
pain  and  some  tenderness,  so  that  sitting,  cough- 
ing and  sneezing  are  painful,  and  defoecation  and 
examination  per  rectum  and  movement  of  the 
coccyx  on  the  sacrum  are  very  painful,  it  is  to  be 
considered  a  case  of  coccygodynia.  This  alTection  is 
most  common  in  women,  and  often  follows  an  injury 
I  o  the  part. 

vi.  When  in  a  new-born  chiki  a  dimple  is  seen 
fixed  to  the  spine  and  serous  fluid  escapes  from  it, 
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it  is  a  myelocele.  The  subjects  of  this  deformity  are 
usually  either  still-born  or  very  quickly  die. 

vii.  A  sinus  over  the  coccyx,  unconnected  with 
the  bone  or  the  anus,  and  having  a  very  chronic 
history,  is  a  coccygeal  sinus  due  to  imperfection  in  the 
closure  of  the  lowest  part  of  the  spinal  furrow.  A 
dimple  in  the  sldn  over  the  sacro-coccygeal  joint  is 
the  result  of  a  less  degree  of  the  same  defect. 

viii.  If  one  or  more  of  the  vertebral  spines  is 
absent  the  condition  is  known  as  spina  bifida  occulta. 
This  is  most  often  met  with  in  the  lumbo-sacral 
region,  and  the  skin  of  the  part  is  generally  covered 
with  long  dark  hair.  Perforating  ulcer  of  the  sole 
and  other  trophic  changes,  with  or  without  talipes, 
may  be  present. 

ix.  Carcinoma  is  met  with  as  a  secondary  growth 
in  the  spine,  especially  in  connexion  with  mammary 
cancer.  Where  a  patient  who  has,  or  has  had, 
cancer  in  the  breast  complains  of  pain  in  one  part 
of  the  spine  and  along  the  nerves  passing  through 
the  intervertebral  foramina,  a  secondary  growth 
here  is  to  be  suspected.  And  if  the  pam  persists, 
in  spite  of  treatment,  and  the  spine  becomes  rigid 
or  all  movement  in  it  is  very  painful,  and  Uiere 
is  an  extensor  reflex  of  the  great  toe,  this  suspicion 
is  confirmed.  If  in  a  skiagram  the  outline  of  the 
spine  is  deformed,  and  there  is  a  shadow  less  dense 
than  that  of  the  spinal  bodies  extending  into  and 
around  th-  spine,  the  diaguosis  is  assured.  The 
growth  of  the  tumom-  can  be  watched  in  successive 
skiagrams  or  inferred  from  the  extension  of  the 
nerve  changes  and  the  occurrence  of  paralysis.  If 
a  tumour  develops  in  the  spine,  or  if  there  is"  de- 
formity from  falling  forwards  or  downwards  of  the 
vertebra  above,  the  diagnosis  becomes  unmistak- 
able.   The  final  deformity  may  be  great. 
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3.  Tumours  op  the  Spine 
Tumours  of  the  spine  are  separated  into  the  con- 
genital and  the  acquired.  In  examining  a  congenital 
tumoui-  of  the  spine  the  surgeon  must  first  endea- 
vour to  ascertain  ivhether  it  communicates  with  the 
sfinal  canal  and  the  sfinal  membranes.  For  this 
purpose  the  following  points  must  be  observed  : 

i.  Position. — A  central  position  is  characteristic 
of  all  intraspinal  congenital  tumours,  and  if  a 
tumoia-  is  found  not  to  occupy  the  median  line 
it  is  very  unlikely  that  it  communicates  with  the 
spinal  canal. 

ii.  Condition  of  the  sfine.—lt  a  bony  rim  is  seen 
or  felt  around  the  sessile  base  of  the  tumour,  this 
favours  its  intraspinal  nature ;  whereas  if  the  laminte 
and  spines  can  be  traced  entire  beneath  the  swell- 
ing, it  is  extraspinal. 

iii.  Reducibility  of  the  tumour  is  a  very  important 
sign  of  its  intraspinal  origua,  especially  if  the  reduc- 
tion of  the  tumour  leads  to  increased  tension  of 
the  fontanelle  or  to  nervous  symptoms. 

iv.  Increased  tension  of  the  tumour  during  crying 
or  strong  expiratory  efforts  is  of  similar  import ; 
this,  however,  when  unaccompanied  by  reducibihty 
of  the  tumour,  may  be  due  to  proximity  of  the 
swelling  to  the  rectum  or  abdominal  viscera. 

V.  Comflications.—Oi  these  the  most  important 
are  hydrocephalus,  club-foot,  paralysis  of  the  lower 
extremities  or  of  the  rectum  or  bladder,  and  a 
thinning,  or  entire  absence,  of  the  skin  over  the 
tumour. 

vi.  The  tumour  should  be  examined  with  trans- 
mitted light,  and  if  an  opaque  band  or  cords  are 
seen  in  it  corresponding  to  the  spinal  cord  or  nerves, 
it  indicates  the  intraspinal  nature  of  the  tumour. 
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vii.  The  contents  of  the  tumour  may  be  examined, 
and  if  found  to  be  cerebro-spiaal  fluid  this  will  prove 
the  swelling  to  be  intraspiual.  By  these  signs  the 
first  step  in  the  diagnosis  can  be  taken. 

Extraspinal  tumours  must  be  examined  to  deter- 
mine whether  they  are  solid,  fluid,  or  composite, 
and  with  what  part  of  the  spine  or  pelvis  they  are 
connected.  In  the  case  of  tumours  of  the  sacrum 
or  coccyx  the  motions  should  be  examined  to  see 
whether  any  of  the  contents  of  the  tumour  pass 
into  the  bowel,  and  if  so  a  close  relation  of  the 
tumour  to  the  bowel  may  be  predicated.  The  sur- 
geon will,  of  course,  examine  the  interior  of  the 
pelvis  by  means  of  the  finger  in  the  rectum. 

i.  If  a  congenital  tumour  situated  over  and  fixed 
to  the  middle  line  of  the  spine  is  found  to  fluctuate, 
to  become  tenser  when  the  patient  cries  or  strains, 
and  to  be  partially  reducible  within  the  spine  by 
gentle  pressure,  with  increase  of  the  tension  of  the 
fontanelle,  or  with  the  production  of  nervous  symp- 
toms, it  is  a  spina  biHda.  This  diagnosis  will  be  cor- 
roborated by  feeling  or  seeing  the  defect  in  the 
laminEe,  and  by  finding  any  of  the  frequent  com- 
plications of  this  afiection  (hydrocephalus,  talipes, 
or  paralysis),  and  by, an  examination  of  the  fluid 
in  the  sac.  If  the  tumour  is  covered  by  healthy 
skin,  is  translucent  throughout,  and  there  are  no 
nerve  complications,  it  is  a  meningocele.  If  healthy 
skin  is  wanting  over  a  part  of  the  sac,  being  re- 
placed by  a  thin  vascular,  or  naivoid,  membrane 
or  if  the  spinal  cord  or  nerves  can  be  seen  crossing 
the  sac,  or  if  there  are  nerve  complications,  it  is 
a  meningo-myelocele. 

ii.  If  a  congenital  tumour  fixed  to  the  spine  is 
found  to  fluctuate  in  every  part,  and  if  its  cover- 
ings arc  tlim  or  translucent,  but  the  tumour  is 
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incompressible  and  unaffected  by  the  cries  or  stram- 
ing  of  the  patient,  and  unaccompanied  by  hydro- 
cephalus, talipes,  or  paralysis,  it  is  a  false  spina  bifida, 
or  a  hernial  protrusion  of  the  spinal  membrane, 
which  has  become  shut  off  from  the  theca  verte- 

iii.  A  small  cyst  over  the  back  of  the  lower  end 
of  the  coccyx,  attached  loosely  to  both  the  bone 
and  the  skin,  and  not  communicating  with  the 
spinal  canal,  is  a  coccygeal  cyst,  arising  from  non- 
obliteration  of  the  lowest  part  of  the  spinal  furrow. 

iv.  If  a  congenital  tumour  growing  from  the 
sacrum  or  coccyx  is  sessile,  in  parts  fluid,  in  parts 
solid,  and  therefore  varying  in  consistence  m  different 
situations,  extends  into  the  pelvis  and  receives  an 
impulse  from  the  rectum,  or  commmiicates  with 
that  viscus  and  discharges  into  it,  it  is  a  sacral 

tumour.  r    1  • 

V.  Where  a  congenital  tumour  of  this  region  is 
felt  to  contain  firm  masses  of  cartilage  and  bone, 
and  has  ill-developed  or  perfect  fingers  or  toes 
appended  to  it,  it  is  a  foetal  tumour  or  teratoma. 

vi  A  congenital  solid  tumour,  of  the  spine  with 
lobulated  outline  and  of  soft  consistence  is  a  congenital 
lipoma.  Such  a  tumour  may  extend  mto  the  spmai 
canal  and  be  very  firmly  fixed  to  the  spine  and 
then  it  may  be  complicated  with  paralysis  of  the 
lower  extremities. 

vii  If  a  congenital  tumour  over  the  spine  is 
found  to  be  reducible  by  compression,  and  to  fill 
out  with  coughing  or  straining,  but  does  ^-^ot  ti^ic- 
tuate  and  is  not  translucent,  it  is  a  naevus.  it  tiie 
skin  over  it  is  ncevoid  or  thinned,  and  allows  the 
blue  colour  of  the  blood  m  the  tumour  to  be  seen 
through  it,  the  diagnosis  becomes  easier.  . 

Acquired  tumours  of  tlie  spme  offer  no  special 
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features,  and  are  to  be  recognized  by  common 
characters.  In  this  region  sebaceous  cyst,  lipoma, 
fibroma,  carcinoma,  and  sarcoma  are  met  with,  and 
a  bursa  may  develop  over  the  vertebra  prominens, 
or  in  men  lower  down  where  the  braces  cause  pressure, 
and  if  irritated  may  inflame  and  suppurate ;  it 
presents  the  signs  of  bursal  cyst  in  other  situations. 
In  all  these  cases  the  surgeon  must  endeavour  to 
trace  the  spinous  processes  beneath  the  tumour, 
and  so  convince  himself  of  the  integrity  of  the 
spinal  column.  Very  large  abscesses  in  connexion 
with  caries  of  the  spine  may  be  met  with  in  either 
the  neck,  the  back,  or  the  loins. 

4.  Tumours  of  the  Spinal  Cord 
Non-congenital  tumours  ai-isiu<j  within 
the  spinal  canal  form  a  group  by  themselves. 
The  diagnosis  rests  upon  the  observance  of  the  signs 
of  progressive  irritation  and  compression  of  nerve- 
roots  and  of  the  spinal  cord  itself,  and  the  exact 
distribution  of  the  nerve  symptoms  is  the  key  to 
the  localization  of  the  tumour. 

Persistent  pain  referred  to  the  area  of  distribu- 
tion of  one  or  more  nerve-roots,  followed  by  pro- 
gressive antesthesia  and  paralysis,  points  to  the 
presence  of  a  tumour  involving  the  spinal  cord. 

1.  If  the  root  pain  is  well  marked  and  severe 
and  IS  gradually  followed  by  spastic  paralysis  of 
the  limbs  below,  with  increased  knee-jerk  and  ex- 
tensor plantar  reflex,  and  loss  of  sphincter  control 
the  tumour  is  situated  oiUsick  the  spinal  cord 

2.  If  with  less  pain  paralysis  both  of  motion  and 
sensation  comes  on  early,  and  quickly  becomes  com- 
plete, the  tumour  is  in  the  spinal  cord  itself 

3.  If  the  paralysis  is  of  the  flaccid  type  with 
muscular  wasting  and   electrical   changes   in  the 
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paralysed  muscles,  it  points  to  the  tumour  involving 
the  nerves  of  the  cauda  equina. 

To  determine  the  exact  position  of  a  spinal-cord 
tumour,  care  must  be  taken  to  map  out  exactly  the 
area  in  which  pain  is  felt,  and  to  note  areas  of 
hyperiBsthesia,  ansesthesia,  paralysis,  and  muscular 
wasting.  Localized  pain  and  anajsthesia  mdicate 
the  posterior  nerve-root;  involved;  local  paralysis, 
flaccid  wasted  muscles,  and  the  reaction  of  degenera- 
tion are  the  efiects  of  pressure  upon  anterior  nerve- 
roots  ;  spastic  paraplegia  with  more  or  less  complete 
anaesthesia  without  muscular  wasting  or  electrical 
changes  is  the  result  of  destructive  pressure  upon 
the  cord  ;  there  is  often  a  zone  of  hypereesthesia 
just  above  the  aneesthetic  area.  The  highest  nerve- 
root  affected  indicates  the  upper  level  of  the  tumour. 
The  following  table  forms  a  rough  gmde  to  the 
levels  on  the  trunk  of  sensory  nerve  distribution:— 

Suprasternal  notch  =    Srd  and  4th  cervical. 

Level  of  nipple  =    4th  dorsal. 

Ensiform  cartilage  =    7th  dorsal. 

Umbilicus  =  lOth  dorsal. 

Ant.  superior  iliac  Bpine  =  12th  dorsal. 


CHAPTER  XXIX 


DIAGNOSIS  OF  DISEASES  OF  THE  LIPS 
AND  FACE 

The  surgical  afiections  of  this  region  are  numerous 
they  may  be  considered  in  the  following  order  : 

1.  Congenital      deformities.  —  Hare-lip  is 

readily  recognized ;  it  may  be  uni-  or  bilateral, 
simple  when  it  involves  the  soft  structures  only, 
alveolar  when  the  maxilla  is  also  cleft,  and  com- 
flicated  when  there  is  an  associated  cleft  of  the 
l^alate.  Very  rarely  is  the  cleft  central  in  position. 
In  some  cases  of  hare-lip  the  lower  lip  is  the  site  of 
mandibular  recesses,  i.e.  two  short  sinuses  ojaening 
on  either  side  of  the  central  point  of  the  lip.  As  rare 
facial  deformities  may  be  mentioned  lateral  facial 
cleft,  i.e.  a  fissure  extending  from  the  lip  up  the  side 
of  the  nose  to  the  inner  canthus,  sometimes  laying 
open  the  nasal  duct  and  often  associated  with  a 
Goloboma  of  the  iris ;  and  macrostoma,  a  condition 
in  which  the  mouth  extends  outwards  as  a  cleft  for 
a  varying  distance  through  the  cheek. 

2.  Ulcers.- — Notice  particularly  the  age  of  the 
patient,  the  duration  and  mode  of  onset  of  the  dis- 
ease, the  character  of  the  ulcer — whether  single  or 
multiple,  whether  the  edge  is  undermined,  punched 
out,  or  thickened,  whether  the  base  is  indurated 
smooth,  sloughy,  or  irregular  and  fungous — and  the 
condition  of  the  associated  lymphatic  glands.  In 
some  cases  it  is  necessary  to  examine  the  discharge 
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for  the  Sfironema  fallidum,  and  to  apply  Wasser- 
mann's  test  to  the  blood. 

i.  If  the  ulcer  is  single,  of  short  duration,  with 
distinct  induration  of  the  edge  and  base,  and  the 
surface  is  abraded,  ulcerated,  or  covered  with  a  very 
thin  whitish  slough,  and  several  of  the  glands  are 
enlarged,  firm,  and  freely  movable  under  the  skm, 
it  is  a  hard  chancre.  The  diagnosis  should  be  estab- 
lished by  finding  the  Sfironema  fallidum  m  the 
discharge.  This  afiection  is  more  common  on  the 
upper  lip  than  the  lower,  and  in  women  than  men. 
A  chancre  of  the  lip  is,  as  a  rule,  accompaiiied  by 
swelling  and  eversion  of  the  whole  lip,  its  indura- 
tion is  more  spongy  than  in  genital  chancre,  and 
the  enlargement  of  the  submaxillary  glands  is  con- 
siderable, much  greater  than  of  those  of  the  groin. 
The  presence  of  signs  of  secondary  syphilis  will  con- 
firm the  diagnosis.  ,    vr    i  i 

ii.  If  the  ulcer  commenced  m  early  lite,  has  been 
very  chronic  and  slow  in  its  progress,  and  was 
preceded  by  soft,  raised,  apple-jelly-like  nodules, 
some  of  which  are  also  found  scattered  around  it, 
it  is  lupus.  There  may  be  other  signs  of  tuberculosis 
The  lymphatic  glands  of  the  neck  may  be  normal,  and 
if  enlarged  this  is  not  secondary  to  the  lupus  nor  is  it 
limited  to  the  immediately  associated  glands.  iHe 
discharge  often  forms  adherent  crusts.    [See  p.  ^Jb.) 

iii  If  the  ulcer  originated  in  firm,  red,  angry- 
looking  nodules,  which  quickly  broke  down  mto 
ulcers  with  a  punched-out  appearance,  with  sharply 
cut  edge  and  sloughy  base,  and  the  lymphatic  glands 
are  not  enlarged,  it  is  a  lesion  of  tertiary  syph.hs. 
A  positive  Wassermann  reaction  and  otlier  cAadences 
of  svphilis.  should  be  sought  for  to  confirm  the  ^ 
nosik  Syphilis  is  much  more,  and  more  rapidly, 
destructive  than  lupus. 
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iv.  If  the  ulcer  commenced  in  a  small  crack  or 
wart,  and  the  base  and  edge  of  the  ulcer  are  thick- 
ened and  firm,  the  former  being  irregular  or  granular 
in  appearance,  and  if  the  associated  lymphatic  gland 
is  enlarged,  it  is  epithelioma.  This  ulcer  is  usually 
single,  but  it  may  occasionally  be  multiple ;  e.g. 
more  than  one  epitheliomatous  ulcer  of  the  lip,  or 
epitheliomata  on  the  opposing  surfaces  of  the 
two  hps,  may  be  seen.  The  patient  is  usually  past 
middle  age. 

V.  An  ulcer  occurring  in  a  person  past  middle 
life,  which  slowly  and  steadily  progresses,  with  a 
smooth  base,  with  a  very  narrow  hne  of  induration 
around  the  edge,  and  without  any  enlargement  of 
the  lymphatic  glands,  is  a  rodent  ulcer.  Such  an  ulcer 
may  exist  for  many  years,  and  cause  wide  and 
deep  destruction  of  tissue,  and  a  great  chasm  in 
the  face.  It  may  heal  up  and  then  break  out  again. 
It  commences  in  a  flat  papule,  and  is  most  common 
at  the  side  of  the  nose,  on  or  near  the  lower  eyelid, 
or  near  the  angle  of  the  mouth. 

3.  Acute    inflammatiou    aud  {jaugrcnc.  

There  are  three  varieties  of  acute  gangrene  of  the 
face  that  must  be  distinguished  from  one  another, 
viz.  cancrum  oris,  cmlhrax,  aud  carbuncle.    If  in  a 
child,  durmg  or  just  after  an  attack  of  one  of  the 
exanthemata,  one  cheek  becomes  acutely  swollen  and 
an  ulcer  is  found  on  the  mucous  surface,  the  base 
of  which  sloughs,  and  the  ulceration  and  sloughijig 
rapidly  extend,  it   is  cancrum  oris  or  noma.  The 
ulcer  may  perforate  the  cheek  and  cause  extensive 
destruction  of   soft   parts  and  necrosis  of  bone 
The  tongue  is  thickly  coated,  the  breath  very  foul" 
and  the  temperature  and  pulse-rate  are  both  high  ' 
A  flat,  slightly  raised,  livid  lump  on  the  face  or 
neck,  with  a  central  black  slough,  surrounded  bv  u 
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riug  of  vesicles  which  are  at  first  separate  and 
quickly  coalesce  with  the  central  swelling,  is  the 
"malignant  pustule"  of  anthrax.  The  source  of  in- 
fection can  be  traced  to  contact  with  horses,  furs,  or 
hides.  Constitutional  disturbance  follows  the  local 
lesion  after  an  interval  of  a  day  or  two ;  it  may  end 
in  septiccemia.  The  Bacillus  anthracis  can  be  detected 
in  the  fluid  of  the  vesicles. 

A  firm,  painful,  and  oedematous  swellmg  of  the 
skin  and  subcutaneous  tissue,  in  which  foci  of  sup- 
puration quickly  appear,  accompanied  from  the  first 
by  a  rise  of  temperature,  is  a  carbuncle.  Extensive 
sloughing  occurs,  firm  and  tender  lymphatic  or 
■  venous  cords  are  felt,  the  neighbouring  glands  are 
swollen  and  painful.  Staphylococci  are  found  m  the 
pus.  The  disease  runs  a  more  rapid  course  and  is 
more  serious  when  it  is  situated  on  the  face  than 
when  it  occurs  elsewhere. 

Erysipelas  of  the  so-called  idiopathic  variety,  i.e. 
arising  in  the  absence  of  a  demonstrable  breach  m 
the  skin,  is  prone  to  occur  upon  the  face.  The 
constitutional  symptoms  vary  in  difierent  cases 
from  only  slight  pyrexia  to  high  fever  and  delirium. 

[See  p.  28.)  ,    ,    t  i 

4.  Sinus.— If  a  sinus  in  the  cheek  discharges  a 
thin  watery  fluid,  which  streams  out  duruag  masti- 
cation, it  is  a  salivary  Qstula.  The  nature  of  the  flmd 
should  be  tested  by  its  amylolytic  action.  The  patient 
may  notice  a  dryness  of  the  mouth  on  the  same  side. 

If  the  sinus  is  puckered  in  and  adherent  to  the 
bone,  it  should  be  carefully  explored  with  a  probe 
for  necrosed  bone  or  a  carious  tooth.  In  aU  such  cases 
the  teeth  should  be  carefully  examined.    A  skiagram 

will  be  useful.  , 

5.  Fluctuating  tumours,  i.  Acute.— It  a  ru- 
mour immediately  follows  au  injury,  and  is  attended 
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with  bruising  of  the  skin,  it  is  a  hematoma.  These 
tumours  sometimes  give  a  creaking  sensation  to  the 
fingers.  If  attended  by  the  signs  of  acute  inflam- 
mation, the  swelhng  is  an  abscess, 

u  Chronic— If  painless,  globular  in  outline,  adhe- 
rent to  the  skin,  and  freely  movable  over  the  deeper 
structures,  the  tumour  is  a  sebaceous  cyst.  These  cysts 
are  most  common  in  the  region  of  the  whiskers.  A 
cyst  with  these  characters,  except  that  it  is  not 
adherent  to  the  skin,  especially  if  it  occurs  in  a  jouno 
person,  IS  a  dermoid  cyst  Such  a  cyst  is  commonl^ 
situated  at  the  outer  or  inner  angle  of  the  orbit  or 
at  the  side  of  the  nose.  A  cyst  in  the  cheek,  which 
becomes  more  tense  during  mastication,  is  a  salivary 
or  parotid  cyst    If  the  cyst  is  deep  beneath  the 

Zecf/T\^  ^^y.  be  difficult  oi  impossible  to 
detect  fluctuation  m  it,  and  it  is  then  liable  to  be 

outline  and  elastic  consistence  are  unlike  solid 
growths,  and  if  any  variation  m  size  with  matication 
IS  observed  it  makes  the  diagnosis  certain.  A  cvst 
under  the  mucous  membrane  of  the  lip,,  vvitra 
bluish  colour,  IS  a  mucous  labial  cyst  ^ 

6.  Swellinas  in  the  paiotid  reqion.— This 
region  ,s  bounded  above  by  the  zygomatic  arc] 

edrof'th'^  r'""  andS  by  te 

overii:^fX^^:S^Xrr^^^ 

enlarged  lymphatic  gland.    The  gland  may  be^  kkr.S 
by  simple  inflammation,  by  tuberculous  disease  ^or 
by  secondary  malignant  disease.    A  tuberculonr.l'.  J 
may  be  solid  or  softened  down  into  a  fl 
swelling.    A  cancerous  glandTani   v  1 
to  the  parotid  gland  an'd  to  the'  sti  ''^^^ 
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ii  A  general  acute  swelling  of  this  region,  with 
tenderness  and  pain  increased  ^7  mastication  and 
attended  with  fever,  is  acute  parotitis.    If  occurimg 
Unmanly,  afiectmg  both  glands,  and  accompa-^^^^ 
by  a  mild  febrile  course,  it  is  mumps.    This  genei 
ally  occurs  in  children  or  JO^-^  V^'^^^'' ^Jf. 
attack  several   members  of  a   family    The  sub 
naaxiUary  and  subhngual  glands,  as  ^^^^U  as  the 
testicle,  ovary,  or  mamma,  may  also  be  affected^ 
Parotitis  is  met  with,  too,  as  a  sequela  of  acute 
Tpect  fevers,  or  in  septicemia  and  py--^a  and  is 
s?ill  very  occLsionally  encountered  after  abdommal 
pLtions.    If  the   surface  l^ecomes  cedemat.^s^ 
and  the  pain  and  tension  increase,  and  especia  y 
if  rigors  occur  or  fluctuation  can  be  detected,  there 

"  lii'tltrgrowing  tumour  situated  below  and 
in  front  0  (sometimes  behii^)  the  lobule  of  the  ear, 
movab  e  under  the  skin  and  m  the  parotid  gland 
r  a  parotid  tumour.  Its  mobility  m  the  parotid 
lland  varies  with  the  position  and  depth  of  the 
tumour-,  if  part  of  the  tumour  lies  deep  m  the 
gW  b;twee'n  the  ramus  of  tl^^  i-  ^tnt' 

bi:nlrdSrv^« 

being  soft  fibrous  and  sarcomatous  tissue  b^ng  fi  m 
and  ^cartilage  bemg  very  firm  or  hard^    Al  th 
structures,  and  sometimes  also  adenmd  t^s^ 

found  in  ^^"^^^^Z^'ZX'^  r^^^^^ 
iv.  A  chronic   but  stcaaiiy   i  o   nnnc;  st- 

1.     r   ..1  +n  tlip  o-land  and  firm  in  consisi. 
immovably  hxod  to  Wie  j^umu  „s,ial  v  a 

ence  is  a  malignant  tumour  of  the  parot.d,  u.uall) 
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carcinoma.  Later  ou  it  becomes  fixed  to  the  bones 
and  the  skin,  it  may  ulcerate  and  fuiigate  on  the 
face,  and  be  attended  by  secondary  enlargement  of 
the  cervical  glands.  Severe  pain  in  the  ear  and  up 
along  the  side  of  the  head,  inability  to  open  the  mouth, 
facial  palsy,  and  deafness  are  characteristic  effects.' 

7.  Other  affections  of  the  lips.— A  congeiiital 
thickening  of  one  lip,  due  as  a  rule  to  the  presence 
withm  it  of  dilated  lymph-spaces,  is  known  as  macro- 
cheilia.    A  chronic  thickening  of  the  lip,  leading  to 
eversion  of  its  red  border,  and  associated  with  slow 
superficial  ulceration  of  its  mucous  surface,  may  be 
a  part  of  the  so-called  strumous  diathesis— strumous 
hypertrophy-or  may  be  due  to  syphilis ;   the  history 
ol  the  case,  the  characters  of  associated  lesions,  and 
the  VVassermann  reaction  enable  the  distinction  to  be 
made  between  these  two  causes.    Small,  firm,  shot- 
ike  nodules  felt  under  the  mucous  membrane  of  the 
lip  are  adenomata  of  the  mucous  glands  of  the  lip 
Larger  tumours  m  this  situation,  if  fluid,  are  mucous 
cysts,  and  if  solid  are  labial  tumours,  often  containin<^ 
myxomatous  tissue  and  cartilage  as  well  as  glandular 
tissue^and  small  cysts.    Groups  of  small  clear  vesicles 
on  a  bright-red  base,  drying  up  into  a  thin  yellow  or 
brown  scab,  and  attended  with  itching  and  smarting 
are  herpes. 

Chronic  fissures  at  the  angle  of  the  mouth,  with 
a  watery  discharge,  are  syphilitic  rhagades  ;  they  are 
often  seen  m  children  the  subjects  of  inherited 
sjT  libs  aiid  they  leave  behind  puckered  scars 
Flat,  slightly  raised  patches  of  mucous  membrane 
of  a  pale  bluish-white  colour  are  mucous  patches. 
Irregular  fissure-like  ulcerations  of  the  mucous  sur^ 
face,  chronic  m  character,  and  painful,  are  syphilitic 
ulcers.  Corroboration  of  the  diagnosis  in  these  hst 
three  cases  should,  of  -course,  be  sought  m  other 
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syphilitic  manifestations,  in  the  detection  of  the 

S^ironema  pallidum,  or  in  Wassermann  «  reaction. 

Small  whitish  spots  on  the  mucous  surface,  which 
terminate  in  very  superficial  circular  abrasions  or 
u  cS"  are  aphthi;  adjacent  ulcers  may  coalesce. 
llhL  are  attended  with  pain,  soreness,  and  m- 
creased  flow  of  saliva.  Thrush  may  be  found  on  the 
Hp  £  the  form  of  opaque  white  streaks  and  patches 
ainkss  and  not  causing  ulceration.  If  the  wh  te 
material  is  removed,  and  examined  microscopicaUy, 
|?ts  foimd  to  contain  the  fibres  and  spores  of  a  fungus, 

OUinm  albicans.  , 

8  If  a  patient  has  an  acute,  painful  and  veiy 
tend;r  OBdematous  swelling  over  fther jaw  it  is 
probably  an  alveolar  abscess  {See  p.  384.) 


CHAPTER  XXX 


-  DIAGNOSIS  OF  DISEASES  OF  THE  NOSE 

The  four  chief  signs  of  disease  of  the  nose  are 
(1)  epistaxis,  (2)  discharge,  (3)  obstruction,  and 
(4)  deformity  ;  and  it  will  be  well  to  consider  these 
individually  before  proceeding  to  the  diagnosis  of 
separate  diseases. 

1.  Epistaxis,  or  bleeding  from  the  nose,  may 
be  traumatic,  and  occasioned  by  direct  injury  of 
the  nose  itself,  or  by  fracture  of  the  base  of  the 
skull  (see  p.  83),  or  idiopathic.  When  idiopathic  it 
may  result  from  local  congestion,  from  disease  of 
the  vessels,  from  altered  blood  states,  from  ulcera- 
tion of  the  mucous  membrane,  or  from  rupture  of 
vessels  in  very  vascular  growths  in  the  nose.  Idio- 
pathic epistaxis  occurring  in  young  persons  otherwise 
in  good  health,  and  especially  when  preceded  by 
flushing  of  the  face,  noises  in  the  ears,  giddiness,  and 
headache,  is  to  be  attributed  to  congestion  ;  when 
occurring  in  the  course  of  fevers  or  in  patients  with 
disease  of  the  Hver,  it  is  due  to  alteration  in  the  hlood 
as  well  as  to  congestion.  A  common  cause  of  repeated 
bleeding  from  congestion  caused  by  blowing  the  nose, 
etc.,  is  a  patch  of  varicose  veins  situated  on  one  or 
both  sides  of  the  antero-inferior  part  of  the  septum, 
and  readily  recognized  on  examination  with  a  specu- 
lum. Profuse  hajmorrhage  in  healthy  adults  may 
sometimes  be  due  to  a  small  ulcer  on  the  septum 
which  has  perforated  an  artery.    In  elderly  patients, 
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when  preceded  by  signs  of  cerebral  congestion,  and 
the  blood  is  dark  and  venous  in  character,  it  is  due 
to  congestion  ;  but  when  the  blood,  bright  red  m 
colour,  flows  out  very  fast,  and  especially  if  the 
superficial  arteries  are  tortuous  and  rigid,  it  may 
be  attributed  to  rwpiure  of  an  atheromatous  artery. 
Epistaxis  also  occurs  in  Immophilia.  _ 

2.  Discharge  irom  the  nose  varies  much  m 
its  characters;  it  may  be  very  thin  and  watery 
mucous,  muco-purulent,  purulent,  sanious,  mixed 
with  foul-sinelUng  crusts,  odourless,  or  horribly 
offensive.  Mucous  and  muco-purulent  discharge  is 
caused  by  acute  and  chronic  catarrh.  Purulent  dis- 
charge may  be  due  to  empyema  of  the  antrum,  to 
ulceration  of  the  mucous  membrane  of  the  nose, 
especially  after  impaction  of  a  foreign  body,  or  to 
suppuration  in  the  frontal,  ethmoidal,  or  sphenoidal 
sinuses.  Sanious  pus  indicates  ulceration,  or  in  acute 
cases  intense  congestion.  Great  fetor  of  discharge 
indicates  retention  of  the  matter  in  the  nose  and  it^ 
decomposition,  and  is  usually  associated  with 
syphilitic  ulceration  of  the  mucous  membrane  or 
atrophic  rhinitis. 

Something  may  be  learnt  from  the  mode  ol 
escape  of  the  discharge.  Where  this  is  constant  it 
is  probably  secreted  by  the  nasal  cavity  itself; 
where  more  or  less  intermittent  it  points  to  the 
fluid  accumulating  in  some  neighbouring  cavity  and 
from  time  to  time  escaping  into  the  nose  ;  it  tne 
flow  of  fluid  is  greatest  when  the  head  is  resting 
on  the  opposite  side,  this  strongly  mdicates  that  it 
is  secreted  in  the  antrum  ;  when  position  has  no 
influence  upon  the  flow  it  may  come  from  the  frontal 
or  other  sinuses,  and  inquiry  should  be  made  for  local 
pain.  Pain  in  the  region  of  the  eyebrow,  the  cheek, 
and  moiv  rarelv  in  tlio,  ^^VVOX  teeth  suggests  disease 
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in  the  autmm  ;  if  above  the  eyebrow,  between  it 
and  the  hair-line,  in  the  frontal  sinus  ;  if  behind  the 
eyes  and  in  the  occipital  region,  in  the  sphenoidal 
sinus  ;  and  if  over  the  bridge  of  the  nose,  in  the 
ethmoid  sinus.  In  any  of  these  the  pain  usually 
comes  on  in  the  morning  and  is  relieved  towards 
the  evening. 

3.  Obstruction  of  the  nose  is  indicated  by  a 
"nasal"  tone  of  voice,  by  the  patient's  inability  to 
blow  down  or  to  sniff  up  through  the  affected  nostril, 
and  rarely  also  by  epiphora.  It  may  be  due  to 
displacement  of  the  walls  of  the  nose  from  fractures 
and  other  injuries,  to  deflection  of  the  septum,  to 
outgrowths  from  the  walls  or  neighbouring  cavities 
into  the  nasal  fosste  (swelling  of  mucous  membrane, 
spurs,  polypi,  hematoma,  abscess,  and  sarcoma  or 
carcinoma  of  upper  jaw  or  sinuses,  etc.),  or,  in 
children  especially,  and  when  unilateral,  to  foreign 
bodies  blocking  up  the  passage.  Similar  obstruction 
to  respiration  may  be  due  to  adenoid  vegetations  and 
tumours  in  the  naso-pharynx  and  to  adhesion  of  the 
soft  palate  to  the  back  of  the  pharynx.  With 
mucous  polypi  the  obstruction  is  greater  in  damp 
than  in  dry  weather. 

4.  Deformity  o£  the  nose  may  be  congenital 
or  acquired ;  when  the  latter  it  is  either  tmumatic, 
the  direct  result  of  the  violence,  or  idiopathic,  occa- 
sioned either  by  imperfect  development  of  the  nose, 
deviation  of  the  septum,  by  destruction  of  more 
or  less  of  the  bony  framework  of  the  nose  and  col- 
lapse of  that  feature,  or  by  distension  of  its  cavity 
by  the  progressive  growth  of  a  tumour  within  it. 
The  distinction  between  these  forms  is  therefore  quite 
obvious.  When  the  nose  is  greatly  widened  trans- 
versely, and  the  eyes  pushed  outwards  and  separated 
from  each  other,  as  occurs  in  chondroma  or  chondro- 
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sarcoma,  tlie  deformity,  wliicli  may  reacli  a  liideoiis 
degree,  is  known  as  "  frog-face." 

Examination  of  the  nose.— The  nose  should 
first  of  all  be  examined  externally  to  detect  any 
alteration  in  its  contour.    Compressing  one  nostril 
with  his  finger,  the  surgeon  shoidd  request  the 
patient  to  breathe  deeply  through  the  other,  when 
the  fact  of  obstruction  will  be  at  once  apparent  ; 
the  other  nasal  fossa  must  be  similarly  mvestigated. 
Then,  placing  the  patient  facmg  a  good  hght,  he 
should  gently  press  up  the  tip  of  the  nose,  when 
he  will  be  able  to  see  the  anterior  nares  and  the 
septum,  and  detect  deviation  of  the  septum,  ulcera- 
tion of  the  anterior  nares,  or  a  presenting  polypus. 
To  examine  the  cavity  of  the  nose  a  speculum  should 
be  introduced,  and  a  strong  Ught  thrown  m  by  means 
of  a  mirror.    The  condition  of  the  inner  and  outer 
walls,  the  size  of  the  space  between,  and  the  nature 
of  any  discharge  must  be  noted.    If  a  spur,  growth, 
or  obstruction  is  seen,  a  probe  should  be  passed  up 
to  ascertain  its  consistence,  and  an  attempt  made  to 
move  it.    In  cases  of  purulent  discharge,  pains  must 
be  taken  to  determine  whether  the  pus  escapes  into 
the  nose  from  beneath  the  middle  and  over  the 
inferior  turbinate  bone-in  which  case  it  is  coming 
•  either  from  the  antrum,  the  frontal  sinus,  or  the 
anterior  ethmoidal  cells-or  flows  over  the  midd  e 
turbinate  bone  from  higher  up,  that 
posterior  ethmoidal  cells,  or  the  f^^^^^.^l 
The  posterior  nares  may  be  exammed  ^^h  the  finder 
passed  up  behind  the  soft  palate,  or  by    poste  or 
ihinoscopy,"  a  small  mirror  being  introduced  into 
the  pharynx  behind  the  velum,  and  ^H^-J^^^'-^f 
light  reflected  from  a  head  mirror  through  the  mouth 
if  the  patient  is  under  the  influence  of  an  ana^^sthetrc 
the  surgeon  can  more  satisfactorily  examine  the 
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posterior  nares  with  the  fiiiger  passed  behind  the 
soft  palate. 

Nasal  symptoms  are  often  due  to  disease  of  the 
frontal  or  ethmoidal  sinuses  or  of  the  antrum  of  High- 
more.  The  condition  of  these  cavities  can  be  investi- 
gated by  "  transillumination."  In  a  darkened  room, 
a  small  electric  lamp  is  placed  in  the  patient's 
mouth  with  the  lips  closed.  The  areas  of  light  and 
shade  on  the  two  sides  of  the  face  and  forehead  are 
compared. 

The  diseases  of  the  nose  will,  by  means  of  this 
examination,  readily  be  divided  into  those  in  which 
there  is  obvious  obstruction  to  respiration,  and  those 
m  which  there  is  discharge  only,  the  nasal  f osste 
bemg  free.  The  cases  in  which  the  discharge  has  a 
very  offensive  penetrating  odour  are  known  as  cases 
of  ozsena. 

1.  Inodorous  dischaicjc  without  obstruc- 
liou.— If  the  discharge  is  mucous  or  muco-purulent 
It  is  known  as  chronic  coryza.  Where  this  occurs 
m  mfants,  and  leads  to  difficulty  in  sucking,  and 
snufflmg  respiration  ("  the  snuffles  "),  it  is  a  charac- 
teristic feature  of  inherited  syphilis.  When  with  this 
discharge  the  mucous  membrane  over  the  turbinate 
bones  is  found  thickened  and  uneven  there  is  chronic 
hypertrophic  rhinitis.  The  thickened  mucous  mem- 
brane may  look  like  a  polypus,  but  it  is  found  not 
to  move  over  the  bone  when  pressed  by  a  probe, 
and  contracts  readily  under  cocaine  and  adrenalin' 
FissuT-es  and  small  ulcers  in  the  mucous  membrane 
are  probably  syphilitic,  and  the  patient  should  be 
carefully  exam  ned  for  other  evidences  of  secondary 
syphihs.  In  midrUe-aged  and  elderly  persons  the 
lining  of  the  nostril  may  be  found  red  and  irritable 
with  dry  adherent  scabs,  or  thin  watery  discharge-^ 
eczema;  such  patients  are  often  gouty, 
o* 
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If  the  discharge  of  pus  is  more  abundant,  and 
occurs  periodically,  especially  when  the  patient  lies 
down  on  the  opposite  side,  or  blows  his  nose  violently, 
it  is  probably  an  empyema  of  the  maxUlary  antrum 
(sinus).     If  any  of  the  upper  teeth  are  carious,  this 
will  support  the  diagnosis.    In  these  cases  there  is 
no  distension  of  the  antrum  ;  the  patient  may  be 
conscious  of  an  unpleasant  smell,  and  of  a  nauseous 
taste  in  the  morning  from  the  pus  trickling  into  his 
pharynx.    The  pus  may  be  seen  flowing  into  the  nose, 
over  the  inferior  turbinate  bone  (concha),  and  the 
antrum  may  be  found  to  be  opaque  to  transmitted 
light.    Suppuration  in  the  antrum  is  often  attended 
with  pain  around  the  orbit,  in  the  cheek,  or  in  the 
upper  teeth.    The  diagnosis  can   only  be  finally 
established  by  puncture  cf  the  antrum.    If  there 
is  a  continuous  discharge  of  pus  from  under  the 
middle  turbinate  bone,  associated  with  headache 
and  sleeplessness,  and  unaffected  by  position,  it  is 
probably  due   to   suppuration  in   the   frontal   sinus ; 
tenderness  over  the  sinus  with  frontal  pain  will 
strengthen  this  supposition.    Confirmation  may  be 
afforded  by  a  skiagram.    Pain  over  the  bridge  of  the 
nose,  and  between  the  eyes,  with  a  similar  discharge 
of  pus  into  the  middle  meatus,  is  characteristic  of 
disease  of  the  anterior  ethmoidal  cells.     If  the  pus  is 
seen  to  flow  down  over  the  middle  turbinate  bone 
or  into  the  naso-pharynx  it  probably  comes  from  the 
ethmoidal  sinuses  or  posterior  ethmoidal  cells;  a  probe 
may  occasionally  detect  necrosed  ethmoid  bono. 

"a  free  discharge  at  times  of  clear  watery  fluid, 
frequently  preceded  or  accompanied  by  a  paroxysm 
of  sneezing,  indicates  a  vaso-motor  rhinitis.  This 
condition  may  be  a  symptom  of  mild  sinus  infection. 
In  all  eases  it  indicates  irritation  of  the  nasal  mucosa. 
Hav-fcver  is  a  form  of  this  condition. 
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If,  following  an  injury  to  the  head,  there  is  a 
constant  or  intermittent  trickling  of  thin  watery 
fluid  from  one  nostril,  and  the  nasal  cavity  is  quite 
free,  the  fluid  may  be  cerebro-spinal,  escaping  from 
the  subarachnoid  space.    {See  p.  82.) 

2.  Ozaina.  —  The  immediate  cause  of  this  con- 
dition is  the  decomposition  of  retained  and  dried 
secretion  due  to  the  loss  of  the  cilia  on  the  surface  of 
the  mucosa,  with  consequent  stagnation.  It  occurs 
as  a  manifestation  of  late  syphilis,  and  as  a  non- 
syphilitic  atrophic  rhinitis."  In  the  former  there 
may  be  a  clear  history  of  syphilis,  the  Wassermann 
reaction  is  porsitive,  and  in  addition  to  the  crusted 
and  atrophic  state  of  the  mucosa  with  atrophy  of 
the  turbinate  bones  and  roominess  of  the  na.sal  fossae, 
a  probe  may  detect  bare,  necrosed  bone. 

Atrophic  rhinitis  occurs  in  young  women  of  the 
poorer  classes,  and  is  never  accompanied  by  necrosis 
of  bone.  It  mu.st  not  be  forgotten  that  the  impaction 
of  foreign  bodies  may  lead  to  a  fetid  discharge. 

3  Obslruelioii  in  the  nasal  fossa. — i.  If  the 
cavity  is  seen  to  be  filled  up  with  a  yellowish  or 
bluish  and  semi-transimrent  soft  body  which  yields 
and  moves  before  a  probe,  or  moves  with  stroni^ 
respiration,  it  is  a  mucous  polypu;.  These  polypi 
are  often  multiple;  they  grow  slowly,  and  neVer 
cause  frequent  and  profuse  haemorrhages  ;  they  may 
cause  epiphora  and  loss  of  smell,  and  in  long-standing 
cases  a  marked  widening  of,  and  slight  chronic 
a.dema  over,  the  bridge  of  the  nose  ;  they  occasion 
more  distress  in  wet  weather  than  in  dry. 

ii.  If  on  examining  the  cavity  a  soft  mucous 
.surface,  red  or  dark  imrple  in  colour,  is  seen  pro 
jecting  from  the  outer  wall  of  the  nose   which  is 
not  moved  by  the  probe  or  by  respiration,  it  is  to 
be    distinguished    as    hypertrophy  of    the  mucous 
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covering  of  the  inferior  turbinated  bone  (concha)  ; 
it  is  frequently  seen  in  chronic  coryza,  and  may  be 
mistaken  for  a  polypus. 

iii.  If  the  nose  is  found  to  be  obstructed  by  a 
deep-red  or  livid  mass,  firm  to  the  touch,  and  there 
has  been  frequent  severe  epistaxis,  the  surgeon  may 
diagnose  nbrous  polypus,  which  should  rather  be  spoken 
of  as  a  sarcoma.  This  disease  is  most  often  seen 
in  young  subjects ;  the  tumour-  grows  steadily,  and 
causes  great  distension  of  the  nasal  fossa?,  spreadmg 
through  the  septum,  widely  separatuig  the  eyes,  fill- 
ing the  antrum,  and  projecting  into  the  pharjnix  and 
mouth.  It  does  not  give  rise  to  metastases,  and 
after  puberty  undergoes  spontaneous  retrogression. 
The  sru-geon  should  endeavour  with  probe  or  finger 
to  find  the  point  of  attachment  of  the  polyp; 
it  may  spring  from  the  base  of  the  skull  and 
grow  through  into  that  cavity,  causing  coma  and 
.  death. 

iv.  If  on  looking  into  the  mouth  m  a  case  of  nasal 
obstruction,  a  rounded  bluish  or  semi-transparent 
tumour  is  seen  behind  the  soft  palate  round  which 
the  finger  can  be  passed  freely,  it  is  an  antro-choanal 
polyp,  projecting  backwards  from  the  region  of  the 
ostium  of  the  antrum  on  one  side.  Although  simple 
in  nature,  it  may  recur  after  removal  with  a  snare 
or  forceps. 

V.  Deviation  of  the  septum  to  one  side  or  a  spur  on 
the  septum  may  cause  imilateral  obstruction  ;  these 
conditions  are  easily  recognized  by  uispection. 

vi.  When  the  septum  is  found  projecting  mto 
both  fossa),  or  possibly  one  only,  without  a  corre- 
sponding depression  on  the  other  side,  there  is  a 
tumour  of  the  septum.  Examine  whether  it  is  solid 
or  fluid.  If  fluid  and  quickly  formed,  and  attended 
with  much  pain  and  redness,  it  is  an  acute  abscess. 


XXX]  NASAL  OBSTRUCTION  429 


and  larobably  a  siii^puratiug  lisematoma.  If  fluid, 
chronic,  comparatively  painless,  and  not  attended 
with  oedema,  it  is  a  chronic  abscess.  If  the  swelling 
is  firm  and  soUd,  but  slightly  yielding,  it  is  probably 
an  enchondroma,  while  if  of  stony,  unyielding  hard- 
ness it  is  an  osteoma.  (For  hwrnatoma  of  the  septum, 
see  p.  114.) 

vii.  If  a  firm  rounded  substance  is  found  in  one 
or  other  nasal  fossa,  not  attached  to  either  wall, 
it  is  a  foreign  body.  There  may  be  a  history  of  its 
mtroduction,  or  its  examination  after  removal  may 
show  it  to  be  a  pea,  a  small  marble,  a  wad  or  paper, 
or  some_  similar  substance.  Such  foreign  bodies  may 
remain  in  the  nose  for  many  years.  If,  however,  it 
is  calcareous  in  nature,  it  is  a  nasal  calculus  ;  these 
calculi  usually  develop  around  foreign  bodies. 

viii.  Warts  are  sometimes  seen  growing  from  the 
mucous  membrane  ;  their  fine-branching  surface  at 
once  distinguishes  them  from  other  tumours.  They 
may  bleed  readily  when  touched  with  a  probe. 

IX.  When  the  tone  of  voice  indicates  nasal 
obstruction,  which  is  found  not  to  be  complete, 
and  the  nasal  fossae  are  free,  a  careful  examination 
of  the  posterior  nares  and  naso- pharynx  should  be 
made,  by  means  of  a  postnasal  mirror  or,  failing  this, 
with  the  finger,  and  if  a  soft  mass  showing  deep 
vertical  fissures  is  found  there  it  will  be  recog- 
nized as  adenoid  vegetations,  or  hypertrophy  of  the 
normal  lymphoid  tissue  of  the  part.  This  is  usually 
met  with  m  delicate  children,  often  in  conjunction 
^^ath  hypertrophy  of  the  tonsils;  as  secondary 
efiects  may  be  mentioned  a  characteristic  lateral 
flattening  of  the  nostrils,  with  breathing  through 
the  open  mouth  and  raising  of  the  upper  lip,  deafness 
noises  in  the  ears,  slight  discharge  of  blood  into  the 
phar>Tix  m  the  morning,  excess  of  mucus  in  the 
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pharynx,  and  sometimes  chronic  coryza  with  or 
without  involvement  of  the  sinuses. 

X.  Gradually  increasing  obstruction  of  one  nasal 
fossa,  especially  if  preceded  or  associated  with  re- 
peated small  hsemorrhages  and  an  aching  pam  in 
the  part,  is  characteristic  of  a  malignant  tumour 
encroaching  upon  the  nose.  Examine  carefully  for 
evidence  of  swelling,  for  displacement  of  bone  and 
the  protrusion  of  growth  into  the  nasal  fossa,  and 
for  the  enlargement  of  glands.  The  growth  is  fre- 
quently sloughing  on  the  surface,  and  bleeds  readilv 
when  examined  with  a  probe. 


CHAPTER  XXXI 

DIAGNOSIS  OF  DISEASES  OF  THE  MOUTH 
TONSILS,  FAUCES,  AND  OESOPHAGUS 

The  mouth.— The  inside  of  the  cheek  may  be  the 
seat  of  mucous  patches,  of  white  patches  of  thickened 
epithehum  (leucoplakia),  exactly  like  and  generally 
accompanying  the  same  affection  of  the  tongue  of 
syphilitic  or  peptic  ulceration,  of  papilloma,  sub- 
mucous fibroma,  and  of  epithelioma. 

An  acute  superficial  and  very  painful  ulcer  of  the 
mucous  membrane  of  the  mouth,  with  a  bright-red 
edge  and  a  grey  base,  is  a  peptic  ulcer.  These  ulcers 
are  often  multiple  and  recurrent,  and  are  found  in 
the  subjects  of  chronic  indigestion. 

Mucous  patches  are  recognized  by  their  being  slightly 
raised,  and  whitish  in  colour,  and  by  finding  the 
^'ipnvnema  falhdum  in  the  discharge  on  the  surface 
or  m  the  fluid  obtained  by  lightly  scratching  the  sur- 
face There  are  usually  other  evidences  of  secondary 
syphilis,  and  the  Wassermann  reaction  is  positive 

Syphilitic  ulcers  are  irregular,  sinuous,  often  ser- 
piginous, with  raised,  sharply  cut  edges,  and  leave 
firm,  depressed  cicatrices. 

Papilloma  occurs  as  either  a  sessile  or  peduncu 
ated  outgrowth  of   the   mucous  membrane.  dTs- 
tmgu.shed  from  epithelioma  by  the  absence  o  any 
infiltration  of  the  submucous  tissues.  UlceratioJ 
ni^^  .suit  from   iniury   to   the  tumour  .  ^mg 
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Submucous  fibroma  occiu-s  as  a  firm  nodule,  covered 
by  healthy  mucous  membrane,  which  grows  slowly 
aird  tends  to  become  pedunculated. 

Epithelioma  here  as  elsewhere  is  known  by  the 
infiltration  of  the  mucous  and  submucous  tissues, 
the  warty,  ulcerated  surface,  and  the  early  infection 
of  the  lymphatic  glands. 

A  foreign  body  or  a  salivary  calculus  may  be  seen 
or  felt  in  the  orifice  of  Stenson's  duct  (ductus  paro- 
ticus),  or  pus  may  be  seen  flowing  from.it. 

Epithelioma  is  often  met  with  in  the  floor  of  the 
mouth,  usually  starting  close  to  the  fragnum  lingua;. 
It  is  recognized  by  the  signs  enumerated  m  con- 
nexion with  epithelioma  inside  the  cheek;  there  is 
also  gradual  fixation  of  the  tongue,  and  the  dis- 
eased surface  becomes  fixed  to  or  spreads  over  the 
jaw.  Salivation,  pain,  and  foul  discharge  are  late 
accompaniments. 

On  passing  the  finger  along  the  groove  be- 
tween the  tongue  and  the  jaw  a  hard,  shghtly 
tender  swelling  may  be  found  ;  this  is  a  salivary 
calculus.  The  patient  will  usually  complain  of  pam 
and  stiffness  about  the  part,  and  the  submaxil- 
lary gland  may  be  foimd  enlarged,  and  may  be 
noticed  to  swell  with  each  meal  and  to  subside  in 

the  intervals.  n    j_  x- 

A  more  or  less  globular,  smooth,  fluctuatmg 
swelling  in  the  floor  of  the  mouth,  displacmg  the 
tongue  and  interfering  with  its  movements,  will  be 
recognized  as  a  sublingual  cyst;  three  varieties  can 
be  distinguished  :  i  • 

1  If  the  cyst  appears  m  the  mouth  only,  is 
covered  with  thin  healthy  mucous  membrane,  and 
has  a  transparent  bluish  appearance,  it  is  a  mtimis 

cyst,  or  ranula.  ,   ,      ,  , 

2.  If  the  cyst  is  in  the  middle  Imc,  Inilgcs  below 
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the  symphysis  of  the  jaw  as  well  as  in  the  mouth, 
and  has  a  dull  white  or  yellow  colour  when  seen 
through  the  mucous  membrane,  it  is  a  dermoid  cyst 
of  the  ihyro-glossal  duct. 

3.  If  the  cyst  has  these  same  general  characters, 
but  is  under  the  side  of  the  tongue  and  projects 
in  the  neck  imder  one  half  of  the  jaw  only,  it  is  a 
branchial  dermoid  cyst. 

A  soft,  lobulated,  movable  tumour  in  this  situa- 
tion is  a  lipoma. 

The  palate. — In  examining  the  palate,  notice 
first  its  general  form  and  integrity.  A  narrow,  highly 
arched  palate  is  the  result  of  imperfect  development, 
often  associated  with  adenoids,  sometimes  due  to 
congenital  syphilis.  Congenital  clefts  are  recognized  by 
their  median  position  ;  they  may  involve  the  uvula 
only,  or  uvida,  soft  palate,  and  just  the  posterior 
margin  of  hard  palate,  or  may  extend  forwards  to  the 
alveolar  process.  Clefts  in  the  alveolar  process  are 
not  median,  but  on  one  or  both  sides  of  the  inter- 
maxillary bone.  There  may  be  a  cleft  of  the  alveolar 
process  only,  not  involving  the  palate  proper. 

An  acquired  perforation  of  the  palate  is  almost 
invariably  the  residt  of  syphilitic  ulceration  and 
necrosis  ;  in  a  very  few  cases  it  is  the  result  of 
injury  or  operation.  Its  position,  its  shape,  and  the 
presence  of  scar  tissue  distinguish  such  a  perforation 
from  a  congenital  cleft. 

If  the  soft  palate  is  of  a  bright-red  colour  and 
the  patient  has  little  or  no  pain  in  it,  examine  care- 
fully for  other  signs  of  secondary  syphilis ;  yajyules  or 
slightly  raised  fiat  bluish  mucous  patches  are  often 
seen  in  this  stage  o'  the  disease. 

Ulcers  of  the  palate. — If  the  ulcer  is  superficial 
covered  with  pale  granulations,  and  painful,  it  is 
probably  tuberculous,  and  if  the  patient  has  tuJjer- 
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culous  disease  of  the  tongue,  laryux,  or  lungs,  or 
if  the  tubercle  bacillus  is  found  in  the  secretion  of 
the  ulcer,  the  diagnosis  is  certain.  A  chronic  ulcer 
starting  behind  the  molar  teeth,  creeping  over  the 
pala*:e,  healing  at  one  edge  and  spreading  at  the 
other,  is  a  tertiary  syphilitic  ulcer.  If  an  ulcer  in 
the  palate  is  deep,  with  sloughy  edges  and  base,  or 
with  necrosis  of  the  bone,  it  is  a  gummatous  syphilitic 
ulcer.  These  ulcers  are  often  very  extensive,  and 
involve  the  pharynx  as  well  as  the  palate,  and  when 
they  heal  they  leave  perforation  of  the  palate  and 
cicatricial  deformity.  A  positive  Wassermann  re- 
action will  support  the  diagnosis.  If  an  ulcer  in  the 
palate  has  a  firm  infiltrated  edge  and  base,  and  the 
surface  is  uneven,  or  raised  and  warty,  discharging 
a  foul  sero-purulent  fluid,  it  is  an  epithelioma.  In- 
filtration of  the  lymph-glands  at  the  angle  of  the 
mandible  and  beneath  the  upper  part  of  the  sterno- 
mastoid  muscle,  the  insidious  origin  and  steady  ex- 
tension of  the  disease,  and  the  age  of  the  patient 
are  important  aids  to  diagnosis.  A  single  ulcer  in 
the  palate,  raised  above  the  general  surface,  with 
a  firm  base  and  smooth  surface,  is  most  probably 
a  hard  chancre  ;  the  diagnosis  will  be  rendered 
certain  by  the  discovery  of  several  firm,  movable 
glands  in  the  neck,  by  the  detection  of  the  spiro- 
nema  in  the  discharge  from  the  chancre,  and  by 
the  subsequent  outbreak  of  secondary  syphilis. 

Swellings  of  the  palate. — A  fluctuating  swelling  close 
to  the  alveolar  process  is  mo.5t  probably  an  alveolar 
abscess  ;  such  an  abscess  may  be  acute,  subacute, 
or  recurrent.  It  may  have  burst  into  the  mouth 
and  be  represented  by  a  sinus  discharging  a  little  pus 
and  leading  down  to  a  carious  fang.  Such  a  swelling 
may  be  a  very  soft  sarcoma  ;  this  is  shown  by  punc- 
ture o[  the  swelling  yielding  blood  and  not  pus. 
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A  solid  tumour  of  the  palate  may  be  a  gumma,  an 
adenoma,  or  a  malignant  tumour.  If  it  is  softening 
in  the  centre,  or  ulcerating  and  sloughing,  and  the 
Wassermann  reaction  is  positive,  it  is  a  gumma. 
If  the  tumour  is  well  defined,  covered  with  healthy 
mucous  membrane,  has  grown  slowly,  or  has  been 
stationary  for  a  time,  and  if  it  evinces  no  tendency 
to  soften  or  to  ulcerate,  and  is  hmited  to  the  oral 
surface  of  the  palate,  'it  is  an  adenoma.  If  the 
tumour  ^has  grown  rapidly,  infiltrates  the  mucous 
membrane,  or  fimgates  through  it,  and  extends  into 
the  alveolar  process,  nose,  or  antrum  (maxillary 
sinus),  it  is  a  malirjna^it  tumour.  The  hard  palate  is 
often  depressed  by  tumours  growing  in  the  antrum 
[see  p.  387). 

If  a  patient  is  taken  acutely  ill  with  dysphagia 
and  dyspnoea,  and  the  throat  shows  some  swelling 
from  the  outside,  while  the  soft  palate  is  greatly 
swollen  and  cedematous,  so  as  to  conceal  the  back 
of  the  pharjmx,  the  condition  is  acute  cedematous 
pharynfjitis. 

The  tonsils.  1.  Enlargements.  —  If  the  swelling 
is  acute  the  surgeon  must  inquire  whether  it  is  in- 
creasing or  diminishing,  and  he  should  notice  the 
colour  of  the  mucous  membrane,  the  presence  of 
false  membrane,  ulcers,  or  sloughs,  also  whether  any 
part  of  it  is  "  pointing,"  soft  to  the  touch,  or  even 
fiuctuatmg,  and  whether  there  is  surrounding  oedema. 
The  temperature  and  general  condition  of  the  patient 
must  be  carefully  observed.  When  the  swelling  is 
chronic, _\ts  duration,  its  mode  and  rate  of  growth, 
Its  consistence,  the  limitation  of  the  enlargement  to 
the  tonsil  or  its  extension  to  the  palate  and  pharynx 
the  condition  of  the  mucous  membrane,  and  the 
state  of  the  cervical  lymphatic  glands,  are  the  points 
to  be  observed. 
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i.  Wlieu  the  tonsil  is  acutely  swollen,  deep  red 
in  coloiu',  with  osdema  of  the  anterior  pillar  of  the 
fauces,  and  the  patient  is  febrile,  with  great  pain  in 
swallowing  and  discomfort  from  sticky  mucus  about 
the  fauces,  it  is  acute  farenchymalous  tonsillitis.  If 
the  swelling  is  increasing,  with  severe  throbbing 
pain,  and  part  of  the  tonsil  is  found  soft,  poiut- 
ing  or  fluctuating,  there  is  an  abscess  of  the  tonsil, 
commonly  known  as  quinsy.    Where  small  yellow- 
ish-white" pea-like  swellings,  or  ulcers  formed  by  the 
bursting  of  small  abscesses,  are  found  on  the  surface, 
it  is  follicular  tonsillitis.    Follicular  ulcers  may  coal- 
esce into  larger  ulcers  with  undermiued  and  swoUen 
edges.     When   there  is   any  appearance   of  false 
membrane  or  of  acute  ulceration  of  the  surface,  a 
"swab"  should  be  taken  and  submitted  to  careful 
bacteriological  examination,  particularly  to  determine 
the  presence  of  the  Klebs-Loffler  bacillus  of  diph- 
theria, or  the  fusiform  bacillus  of  Vincent  and  the 
Spironema  dentium,  the  two  organisms  associated  in 
Vincent's   angina.    In   diphtheria   the  membrane 
spreads  rapidly  from  the  tonsil  on  to  the  palate  ;  in 
Vincent's  angina  it  remains  confined  to  the  tonsil. 
In  both  there  is  moderate  fever  and  enlargement  of 
the  cervical  lymph-glands. 

ii.  When  the  tonsil  is  chronically  enlarged  the 
surgeon  has  to  distinguish  between  hypertrophy  and 
malignant  tumour.  If  the  enlargement  affects  both 
tonsils,  or,  affecting  only  one,  is  limited  to  the 
tonsil,  which  is  of  a  healthy  pink  colour,  often  much 
pitted  on  the  suiiace,  enlarging  slowly,  or  quite 
stationary,  and  not  causing  pain  unless  it  becomes 
acutely  inEamed,  it  is  liypeHrofhy. 

iii.  When  one  tonsil  is  enlarged,  the  swelhng 
being  steadily  progressive,  and  attaining  a  large  size, 
involving  the  pillars  of  the  fauces  as  well  as  the 
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tonsil,  and  covered  with  livid  or  very  thin  nmcous 
membrane  which  may  be  iiJcerated,  and  there  is 
enlargement  of  the  lymphatic  glands  behind  the 
angle  of  the  jaw,  the  disease  is  malignant  tumour. 
These  growths  are  usually  softer  than  hypertrophy. 
Both  sarcoma  and  carcinoma  affect  the  lymphatic 
glands,  and  to  distinguish  between  them  may  be 
impossible.  In  young  persons  the  disease  will  be 
lij>npko-sarco)na,  but  in  persons  past  middle  life  it 
may  be  carcinoma ;  this  is  the  rarer  of  the  two 
diseases.  The  tumours  when  large  ulcerate,  and 
may  fimgate,  and  bleed  freely. 

2.  Ulcers. — i.  Small  circular  yellowish-grey  ulcers 
formed  by  the  bursting  of  tiny  abscesses  are  follicular 
ulcers. 

ii.  A  superficial  ulcer,  attended  with  slight  red- 
ness of  the  fauces  and  no  induration,  is  probably  a 
secondary  si/philitic  ulcer,  and  the  Sjnronona  jMllidum 
should  be  searched  for.  The  tonsil  is  a  frequent  seat 
of  mucous  'patches. 

iii.  If  the  ulcer  is  deep,  with  abrupt,  sharply-cut 
edges  and  a  dirty-grey  base,  and  without  well-marked 
surrormding  induration  or  glandular  enlargement,  it 
is  a  gummatous  ulcer. 

iv.  If  the  ulcer  is  single,  indolent,  with  well- 
marked  induration  around  it,  and  several  glands 
under  the  jaw  and  down  the  neck  are  enlarged, 
hard,  but  quite  movable,  it  may  be  a  hard  chancre. 
The  occurrence  of  secondary  manifestations  will,  of 
course,  corroborate  the  diagnosis.  The  Spironema 
fallidum  should  be  sought  for,  to  make  an  early 
diagnosis  certain. 

v.  If  the  ulcer  is  single,  has  a  firm,  uneven  or 
warty  base  and  thick  everted  edge,  and  spreads 
from  the  tonsil  to  the  tongue  or  palate,  and  the 
glands  at  the  angle  of  the  jaw  and  under  tlie  upner 
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part  of  the  sterno-mastoid  muscle  are  enlarged,  it  is 
epithelioma. 

The  naso-pharynx  is  examined  by  noting  the 
freedom  or  otherwise  of  nasal  respiration,  the  pre- 
sence of  discharge  running  down  the  pharynx  fi-om 
behind  the  soft  palate,  or  the  bulging  of  a  tumour 
in  that  situation,  by  looking  at  the  part  as  reflected 
in  a  mirror  passed  behind  the  palate,  and — best  of 
all — by  feehng  with  the  finger.  In  children  obstruc- 
tion to  nasal  respiration  interferes  with  the  develop- 
ment of  the  nose  and  face.  In  all  patients  growths 
in  the  naso-pharynx  quickly  cause  deafness,  and 
mahgnant  growths  in  this  situation,  by  extendmg 
into  the  cavity  of  the  skull,  may  cause  the  symp- 
toms of  a  cerebral  tumour. 

1.  Where  a  child  has  a  "  na.sal  "  voice,  a  narrow 
nose,  keeps  the  mouth  open  with  the  upper  lip  drawn 
up  over  the  incisor  teeth,  breathes  heavily,  and 
snores  at  night,  the  presence  of  adenoids  is  to  be 
feared.  If  with  a  mirror  soft  lobulated  masses  are 
seen  sprouting  from  the  back  of  the  pharynx,  or  if 
they  are  felt  with  the  finger,  the  diagnosis  is  assured. 
These  patients  often  suffer  from  epistaxis  and  deaf- 
ness, and  sometimes  from  morning  sickness  caused 
by  the  swallowing  of  pharyngeal  mucus  in  the  night. 

2.  Adults  with  a  "  nasal  "  voice,  oral  breathing, 
a  very  narrow  nose,  and  narrow  high-arched  palate, 
with  the  teeth  crowded  in  the  ill -developed  maxilla, 
are  suffering  from  the  ill  effects  of  adenoids  in  early 
life,  even  though  none  may  be  seen  or  felt  in  the 
naso-pharynx. 

3.  A  smooth,  pale-blue  or  yellow,  rounded,  very 
soft  swelling  seen  or  felt  hanging  down  behind  the 
soft  palate  is  an  antro-choanal  polyp  {see  p.  428). 

4.  A  growth  in  the  naso-pliarynx  which  is  firmer 
than  adenoids,  or  ulcerated,  and  is  attended  with 
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deafness  in  one  ear,  fixation  of  the  soft  palate  on 
the  same  side,  inability  to  open  the  mouth  widely, 
and  trigeminal  neuralgia,  is  an  endothelioma.  There 
is  usually  nasal  obstruction  on  one  side  at  least, 
and  occasional  hiemorrhage.  The  glands  beneath  the 
upper  part  of  the  sterno-mastoid  muscle  very  soon 
become  enlarged  and  fixed,  and  lose  all  definite  out- 
line. The  patient  is  almost  always  a  male,  and  very 
often  a  youth. 

The  pharynx. — The  mucous  membrane  may  be 
acutely  inflamed  as  an  extension  of  an  acute  in- 
flammatory condition  of  the  nose,  mouth  or  fauces. 
Chronic  inflammation  is  not  uncommon  in  heavy 
smokers  and  public  speakers,  the  mucosa  being 
congested  and  streaked  with  tenacious  mucus,  or 
pale  and  dotted  with  enlarged  follicles.  Syphilitic 
ulcers  occur  in  the  pharynx.  Fibroma,  adenoma 
and  myoma  are  very  rare,  but  may  occur  as  either 
sessile  or  pedunculated  growths.    "  ;  .1 

An  acute  swelling  bulging  forward  the  posterior' 
pharyngeal  wall,  and  producing  difficulty  in  breath- 
ing and  swallowing,  is  an  acute  retropharyngeal 
abscess.  In  a  child  this  results  from  an  acute  in- 
flammation of  the  retropharyngeal  lymphatic  glands 
secondary  to  some  focus  of  infection  in  nose  or  face, 
in  an  adult,  these  glands  have  disappeared,  and  the 
abscess  is  most  probably  the  direct  result  of  an 
infected  wound  of  the  pharyngeal  wall.  A  chronic 
soft,  rounded,  bulging  forwards  of  the  posterior  wall 
ot  the  pJiarynx  is  a  chronic  retropharyngeal  abscess  or 
an  aneurysm.  Feel  it  carefully  fur  pulsation,  which 
(S"  p  402^'"  ^'o^i^^itrons. 

Pharyngeal  epithelioma.-Thcre  are  important  differ- 
ences in  this  disease  as  it  arises  above  the  opening, 
of  the  larynx,  ,n  the  sinus  pynformis,  or  below  the 
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opening  of  the  larynx.  Epilaryngeal  epithelioma 
starts  in  the  epiglottis  or  in  the  aryteno-epiglottic 
fold,  and  spreads  circularly  around  the  pharynx.  It 
gives  rise  to  hoarseness,  dyspnoea,  and  dysphagia 
quite  early  in  the  course  of  the  case.  Efithelioma 
of  the  si?ius  fyriformis  is  for  a  long  time  concealed  - 
within  this  deep  cavity  and  is  very  liable  to  be 
overlooked.  Its  signs  at  this  stage  are  slight  hoarse- 
ness, oedematous  swelling  of  one  aryteno-epiglottic 
fold,  the  discharge  of  muco-pus  from  between  this 
swelling  and  the  side  of  the  pharynx,  a  firm  swell- 
ing of  the  thyroid  cartilage  on  the  same  side,  as 
felt  from  the  neck,  and,  very  early,  enlargement 
of  glands  along  the  carotid  sheath.  Hypolanjn- 
cjeal  epithelioma  is  attended  with  early  and  marked 
dysphagia.  It  occui's  in  middle-aged  women,  while 
the  other  two  forms  are  met  with  almost  exclusively 
in  men.  In  all  forms  the  lymphatic  glands  are  in- 
fected early,  and  their  enlargement  may  be  the  first 
thing  that  attracts  the  patient's  attention. 

The  cesophagus  (gula).— The  most  constant 
symptom  of  diseases  of  the  ossophagus  is  dysphagia, 
and  it  will  be  convenient,  therefore,  to  deal  with 
the  diagnosis  of  affections  of  the  gullet  in  the  form 
of  a  discussion  of  the  investigation  of  a  case  of 
dysphagia. 

Dysphagia  may  be  caused  (1)  by  spasm  or  paralysis 
of  the  muscles  of  the  tongue,  palate,  pharynx,  or 
gullet;  (2)  by  obstruction  to  the  lumen  of  the 
pharynx  or  gullet,  whether  due  to  (a)  swelling  of  its 
walls,  {h)  narrowing  of  its  lumen,  (c)  pressure  upon 
it  from  without,  or  {d)  extension  into  it  of  growths  ; 
(3)  by  pain  in  the  act  of  swallowing,  due  to  either  [a) 
pain  in  the  muscles  involved,  [h]  sensitiveness  of  the 
surface  over  which  the  bolus  passes,  or  (c)  sensitive- 
ness in  the  parts  which  move  in  swallowing. 
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In  investigating  a  case  of  dysphagia  the  surgeon 
should  first  notice  the  age  and  sex  of  the  patient, 
the  mode  of  onset,  whether  gradual  or  abrupt,  the 
duration  of  the  difficulty,  and  the  amount  of  accom- 
pan}'ing  wasting.  He  should  himself  see  the  patient 
swallow,  and  examine  any  regurgitated  food  and 
fluid,  noticing  its  amoimt,  reaction,  and  odour.  The 
mouth,  the  neck,  and  the  chest  should  be  carefully 
examined  to  detect  any  swelling,  enlargement  of 
glands,  displacement  of  parts,  and,  especially,  evi- 
dence of  aortic  aneurysm.  The  history  of  the 
patient  should  always  be  inquired  into,  particularly 
as  to  the  swallowing  of  hot  or  caustic  fluids,  the 
impaction  of  bones,  false  teeth,  or  other  foreign 
bodies,  and  the  existence  of  nervous  phenomena — 
functional  or  organic. 

Whenever  possible,  an  examination  with  X-rays 
and  bismuth  porridge  should  be  made.  The  dark 
shadow  of  the  bismuth  can  be  traced  as  it  is  swal- 
lowed, the  seat  and  degree  of  obstruction  noticed, 
and  the  presence  of  a  pouch  determined.  In  case 
of  doubt  a  skiagram  should  be  taken.  It  will  show 
a  mediastinal  tumour,  and  particularly  an  aortic 
aneurysm,  if  either  is  present.  The  careful  passage  of 
an  resoflmgoscofe  may  enable  the  surgeon  to  see  a 
foreign  body  in  or  transfixing  the  gullet,  or  ulcera- 
tion, stenosis,  growth,  or  compression  of  the  tube  by 
something  outside  it.  The  pidsation  of  an  aneurysm 
may  be  seen.  An  oesophageal  sound  or  bougie  should 
only  be  used  for  diagnosis  when  neither  X-rays  nor 
cesophagoscope  is  available,  as  its  passage  is  not 
unattended  with  danger.  In  an  adult  the  distance 
from  the  upper  incisor  teeth  to  the  stomach  is 
16  inches. 

Dysphagia  in  the  young  is  often  due  to  con- 
genital malformation  ;  in  those  past  middle  life  it  is 
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usually  the  result  of  malignant  disease.  Hysterical  dys- 
phagia is  more  cc.mmon  in  women  than  in  men,  but 
is  not  limited  to  the  female  sex  ;  malignant  stricture 
is  more  common  in  men  than  in  women.  A  sudden 
onset  of  dysphagia  indicates  either  the  impaction  of 
a  foreign  body,  a  painful  laceration,  cauterization, 
or  ulceration  of  the  tube,  the  pressure  of  an  inflam- 
matory swelling,  or  muscular  spasm.  Occasionally 
the  existence  of  a  malignant  stricture  is  first  noticed 
through  the  impaction  of  a  carelessly  masticated 
bolus  in  the  slightly  narrowed  part  of  the  gullet. 
A  gradual  onset  of  dysphagia  may  be  caused  by  slow 
changes  in  the  wall  of  the  tube — stricture — or  by 
slowly  increasing  pressure  from  without  from  a 
chronic  abscess,  aneurysm,  or  other  tumour.  Inter- 
mittent dysphagia  may  be  caused  by  hysterical 
spasm,  or  by  the  pressure  of  an  intermittently  form- 
ing swelling  like  a  pharyngeal  pouch.  The  amount 
of  matter  regurgitated  at  one  time  is  an  index  of 
the  existence  and  size  of  a  pouch  or  dilatation  of 
the  tube.  Patients  are  sometimes  able  to  indicate 
accurately  the  level  of  the  obstruction. 

1.  If  a  new-born  infant  is  found  to  suck  well 
but  to  be  unable  to  swallow,  the  milk  flowing  out 
of  his  mouth,  and  if  at  the  same  time  he  rapidly 
emaciates,  there  is  a  congenital  stricture  of  the  fharynx 
at  its  junction  with  the  a3sophagus.  By  passing  a 
small  flexible  metal  probe  the  seat  of  the  stricture 
can  be  ascertained. 

2.  If  in  a  young  person  there  is  difliculty  of 
swallowing  which  comes  on  and  increases  in  the 
course  of  a  meal,  and  is  associated  with  the  gradual 
formation  of  an  ill-defined  swellmg  deep  in  the  neck, 
it  is  due  to  a  fharijngeal  potich.  Pressure  upon  this 
swelling  may  cause  regurgitation  of  food,  and  as  it 
is   thus   emptied,    or   empties   spontaneously,  the 
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dysphagia  passes  off.  In  rare  cases  the  swelling 
contains  only  air,  and  is  tympanitic  on  percussion. 
If  the  patient  eats  some  bismuth  porridge  until  the 
pouch  fills  out,  and  is  then  examined  with  X-rays 
and  a  screen,  the  pouch  is  readily  seen.  There  may 
be  some  narrowing  of  the  tube  opposite  the  mouth 
of  the  pouch.  Although  this  is  a  congenital  con- 
dition, the  patient  may  not  complain  until  he  has 
reached  middle  life. 

3.  Where  dysphagia  has  developed  rapidly,  the 
pressure  of  an  abscess  should  always  be  suspected. 
If  a  soft  or  fluctuating  swelling  can  be  seen  or  felt 
behind  the  pharynx  or  deep  in  the  neck,  bulging 
beneath  the  sterno-mastoid  muscle,  the  diagnosis  is 
clear.  These  abscesses  may  be  acute,  from  infec- 
tion, accompanied  by  fever  and  severe  illness,  or 
chronic,  associated  with  tuberculous  disease  of  the 
spme  ;  the  presence  of  rigidity  of  the  cervical  spine 
or  of  angular  curvature  of  the  upper  dorsal  spine 
therefore  helps  the  diagnosis. 

4.  If  the  dysphagia  came  on  suddenly,  and  at 
once  became  complete,  or  is  complete  for  certain 
articles  only,  and  it  is  found  that  the  oesophagoscope 
tube  or  a  full-sized  bougie  can  be  passed  into  the 
stomach  without  anything  pathological  being  ob- 
served, it  is  a  case  of  hysterical  dysphagia. 

5.  Where  gradually  increasing  dysphagia  is  asso- 
ciated with  an  increasing  tumour  in  the  neck  or 
mediastinum,  it  should  be  attributed  to  the  fressure 
of  the  tumour,  unless  there  is  strong  reason  to  think 
that  there  is  intrinsic  disease  of  the  part.  The  com- 
pressing tumour  may  be  an  aneurysm,  a  benign  or 
malignant  bronchocele,  malignant  growths  in  other 
parts,  or  masses  of  enlarged  glands.  There  may  be 
a  primary  malignant  stricture  of  the  gullet  with 
secondary  enlarged  glands  in  the  neck. 
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6.  Gradually  increasing  and  constant  dysphagia 
with  correspouding  emaciation,  where  there  is  no 
evidence  of  any  swelling  pressing  upon  the  part, 
indicates  stricture  of  the  gullet.  If  there  is  a  history 
of  syphiUs  and  there  are  signs  of  gummatous  dis- 
ease of  the  pharynx,  it  is  syphilitic.  If  there  is  a 
history  of  the  swallowing  of  corrosive  fluid,  and  the 
guUet  is  seen  1  o  be  puckered  in  and  the  wall  is  pale, 
the  stricture  is  cicatricial.  Traumatic  stricture  may 
follow  an  rdceration  caused  by  the  impaction  of  a 
foreign  body  or  by  other  injury  to  the  part.  If  there 
is  no  history  suggesting  previous  ulceration  of  the 
gullet,  the  disease  must  be  regarded  as  malignant 
stricture.  The  age  of  the  patient,  the  steady 
increase  of  the  dysphagia,  the  rapid  emaciation, 
and  the  presence  of  enlarged  glands  in  the  neck 
are  confirmatory  circumstances.  The  oesophagoscope 
will  show  an  altered  colour  of  the  part,  loss  of 
elasticity,  and  unevenness  or  ulceration  of  the  surface. 

7.  Severe  pain  and  difficulty  in  deglutition  coming 
on  immediately  afttr  urgent  vomiting,  or  the  swallow- 
ing of  a  large  or  too  hot  bolus  or  a  sharp  fragment 
of  bone,  is  due  to  a  laceration  or  abrasion  of  the 
gullet  ;  these  symptoms  may  last  for  some  days,  but 
gradually  subside  if  only  liquid  or  soft  food  is  taken. 

8.  Where,  immediately  after  very  m-gent  vomiting, 
the  patient  becomes  intensely  collapsed  and  there 
is  severe  pain  behind  the  sternum,  rupture  of  the 
oesophagus  has  occurred.  If  the  patient  does  not 
die  in  the  collapse,  signs  of  mediastinal  suppuration 
come  on. 

9.  Repeated  haemorrhages  from  the  pharynx 
without  obvious  cause,  such  as  aneurysm,  ulceration, 
or  maUgnant  tumour,  are  probably  due  to  oesophageal 
noivus.  The  blue  veins  can  be  seen  by  means  of 
the  a^sophagoscope. 


CHAPTER  XXXII 


DIAGNOSIS  OF  DISEASES  OF  THE  TONGUE 

As  in  all  other  cases  of  surgical  diagnosis,  before 
deciding  upon  the  natui'e  of  any  affection  of  the 
tongue,  care  must  be  taken  to  investigate  the  his- 
tory of  the  case — whether  congenital  or  acquired, 
of  recent  or  more  remote  origin,  rapid  or  slow  in 
progress;  the  habits  of  the  patient,  particularly  as 
regards  irritation  of  the  tongue  by  alcohol,  tobacco, 
or  the  sharp  edge  of  a  tooth ;  and  the  evidences  of 
previous  disease  or  concomitant  affections,  especially 
syphihs  and  tuberculosis. 

The  investigation  of  the  tongue  itself  should  be 
conducted  as  follows  : 

1.  The  patient  should  be  asked  to  open  his 
mouth,  and  the  surgeon  should  take  note  of  the 
size  and  form  oi  I  he  tongue.  The  tongue  may 
be  considerably  enlarged,  so  that  it  cannot  be  lodged 
within  the  mouth,  or  shghtly  enlarged  and  so  com- 
pressed against  the  teeth  as  to  be  indented  by  them. 
On  the  other  hand,  the  tongue  may  be  absent  alto- 
gether, or  smaller  than  normal ;  it  may  be  fissured 
or  deeply  scarred. 

2.  The  patient  should  then  be  requested  to  pro- 
trude the  tongue  to  the  full,  and  the  surgeon  should 
notice  whether  it  is  protruded  symmetrically  and  to 
the  full  extent.  The  patient  should  then  be  asked 
to  turn  up  the  tip  of  the  tongue,  and  to  move  it 
from  side  to  side,  to  show  the  freedom  with  wlii.^li 
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these  movemeuts  are  carried  out.  The  mobilily 
oi  the  tongue  may  be  lessened  by  congeuital  mal- 
formations— tongue-tie,  and  defective  development 
of  the  organ — by  inflammatory  and  neoplastic  in- 
filtration of  the  extrinsic  muscles  of  the  tongue, 
by  lessened  elasticity  of  the  mucous  membrane 
passing  from  the  tongue  to  the  alveolus,  the  palate, 
and  the  larynx,  or  by  paralysis  of  the  muscles  of 
the  tongue.  The  movement  of  the  tongue  is  im- 
symmetrical  when  either  of  these  conditions  is  uni- 
lateral, or  more  intense  on  one  side  than  the  other. 

3.  Next  observe  the  sui'iace  of  the  tongue, 
gently  drying  it  with  a  clean  handkerchief,  if  neces- 
sary. Note  particularly  its  colour,  whether  livid  or 
paler  than  normal  :  whiteness  of  the  tongue  (not 
«'fur")  indicates  thickening  of  the  epithelium;  the 
presence  or  absence  of  fur;  the  condition  of  the 
fafillcB,  whether  enlarged  or  absent ;  the  presence 
of  any  other  irregularities  of  the  surface — cysts,  veins, 
nodules,  warts,  or  plaques — and  the  fact  of  ulceration 
or  fissure.  The  foliate  papilla  at  the  side  of  the 
tongue,  just  where  the  anterior  pillar  of  the  fauces 
joins  the  tongue,  is  sometimes  large  and  cleft ;  this 
must  not  be  mistaken  for  disease.  A  careful  com- 
parison of  the  papillas  on  the  two  sides  of  the  tongue 
will  prevent  this  error. 

4.  Then  determine  by  sight  and  by  touch  whether 
there  is  any  tumour  on  or  in  the  tongue.  The 
features  of  a  tumour  of  the  tongue  to  be  specially 
studied  are  its  position— whether  on  the  surface  or 
deep  in  the  substance  of  the  tongue;  if  on  the 
surface,  whether  it  is  pedunculated  or  sessile,  and 
if  its  covering  is  smooth  or  papillated.  The  con- 
sistence of  the  tumour,  its  limitation  to  the  tongue, 
or  extension  tc  the  jaw,  palate,  and  tonsil,  are  to 
be  noted- 
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5.  If  there  is  au  ulcer,  the  following  points 
should  be  noted  : — 

i.  History  and  associated  conditions. — lujiuy,  whether 
from  external  violence,  or  from  a  sharjj  tooth  or  ill- 
fitting  tooth-plate,  is  important  ;  so  is  a  history  of 
dyspepsia,  of  former  similar  attacks,  or  of  syphilis. 
Note  any  signs  of  chronic  glossitis,  of  tuberculous 
or  syphilitic  lesions,  or  of  mercurial  stomatitis. 

ii.  Age, — Children  are  subject  to  herpetic  ulcera- 
tion ;  in  early  manhood  .syphilitic  ulcers  are  fi-e- 
quent ;  at  and  after  middle  age  epithelioma  becomes 
common. 

iii.  Duration. — Herpetic  and  dyspeptic  ulcers  are 
of  short  duration ;  syphihtic  ulcers  are  chronic ; 
ejsithelioma  is  steadily  progressive. 

iv.  Position.— Gummatous,  tuberculous,  and  dys- 
peptic ulcers  are  generally  on  the  dorsum  ;  epithe- 
lioma, herpes,  and  syphihtic  fissures  are  commonest 
at  the  edge;  chancre  is  generally  near  the  tip  ; 
mercurial  ulceration  is  on  the  uuder-surface. 

_  V.  Number.— Herpet  ic,  dyspeptic,  secondary  syphi- 
litic, and  tubercidous  ulcers  are  usually  multiple  ;  a 
primary  chancre,  a  gummatous  ulcer,  and  epithelioma 
are  nearly  always  single. 

VI.  Depth.— Deep  ulcers  are  the  result  of  injury 
gumma,  or  epithelioma. 

vii.  Base  and  edge.— Note  whether  the. base  is  firm 
and  mfiltrated,  sloughy  or  suppurating,  irrecrular  or 
fungatmg,  and  whether  the  edge  is  thick,  everted 
or  undermmed,  or  the  seat  of  tiny  yellow  tubercles' 
The  miportance  of  these  signs  is  the  help  they  crfve 
m  recognizmg  the  condition  that  preceded  "the 
ulceration.  Any  ulcer,  whether  on  the  tongue  or 
elsewhere,  when  chronic,  may  become  indurated 
Sloughing  of  the  base  of  the  ulcer  is  especially  seen 
m  syphilis;    a  thin,  slightly  undermined  ed-e  i^ 
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met  with  iu  tubercle;  and  just  after  a  gumma  has 
sloughed  out  the  edge  of  the  deep  ulcer  left  is  under- 
mined. A  firm  and  infiltrated  base  and  edge  are 
especially  indicative  of  cancer. 

viii.  The  discharge  is  purulent  fi'om  tuberculous 
ulcers,  often  sanious  and  with  a  peculiar  fetor  in 
epithelioma.  Salivation  is  a  marked  feature  in  all 
but  the  earliest  stages  of  epithelioma  and  in  mer- 
curial ulceration.  The  discharge  from  primary  and 
secondary  syphilitic  ulcers  can  be  shown  to  contain 
the  Spironema  fallidum. 

ix.  The  teeth  should  be  examined  to  detect  any 
sharp  edge,  or  rough  mass  of  tartar,  opposite  the 
ulcer.  Any  denture  should  be  carefully  felt  to 
see  if  there  is  a  projectmg  edge.  At  the  same 
time  the  cleanliness  or  otherwise  of  the  teeth  and 
the  presence  of  pyorrhoea  will  be  noted. 

6.  Examine  the  lymphatic  glands.— To  ex- 
amine these  glands,  stand  behind  the  seated  patient, 
place  the  finger-tips  under  the  chin  and  pass  them 
back  beneath  the  horizontal  ramus  of  the  jaw  to  the 
angle  of  the  jaw,  then  feel  beneath  the  anterior 
border  of  the  sterno-mastoid  muscle  from  the  skull 
to  the  clavicle,  and  carefully  compare  the  two  sides. 
Now,  standing  in  front  of  the  patient,  place  one 
finger  in  the  floor  of  the  mouth,  and  fingers  of  the 
other  hand  beneath  the  jaw,  and  examme  the  tissues 
between  the  two  hands.  This  is  the  most  exact  way 
of  examining  the  submaxiUary  lymphatic  glands  and 
also  of  determining  whether  an  enlarged  gland  is  or 
is  not  fixed  to  the  bone ;  by  this  means  small  hard 
glands  can  often  be  recognized  when  they  cannot  be 
felt  from  outside.  The  lymphatics  of  the  anterior  part 
of  Ihe  tongue  pass  into  the  glands  beneath  the  jaw  on 
the  same  side ;  those  from  the  back  of  the  organ  pass 
into  glands  over  the  carotid  sheath  on  both  sides. 
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7.  Microscopical  examinaliou  and  blood 
test. — In  some  cases  it  is  necessary  to  examine 
microscopically  the  discharge  from  an  ulcer  for 
tubercle  bacilli  aud  for  the  Spironema  pallidum.  Oc- 
casionally it  is  well  to  cut  out  a  portion  of  the  edge 
of  an  ulcer  or  an  entire  nodule  and  to  examine  it 
for  evidences  of  downgrowth  of  epithelium,  and  cell- 
nests.  Wassermann's  test  may  be  used  to  confirm 
the  diagnosis  of  a  late  syphilitic  lesion. 

8.  Effects  of  treatment.— In  some  cases  the 
result  of  treatment  is  so  striking  that  it  establishes 
the  diagnosis  at  once.  For  instance,  the  removal  of 
a  jagged  tooth  or  an  ill-fitting  plate  may  be  followed 
m  a  few  days  by  the  healing  of  an  ulcer,  showing 
that  it  is_  traumatic  ;  or  the  administration  of  iodide 
of  potassium  or  of  salvarsan  may  cause  the  rapid  dis- 
appearance of  a  syphilitic  lesion.  It  must  be  borne 
m  mmd,  however,  that  iodides  often  cause  an  im- 
provement m  malignant  growths;  this  must  not  be 
confused  with  the  entire  healing  of  a  syphilitic  lesion. 

Non-Ulcerative  Affections  of  the  Mucous 
Membrane 

1.  A  milk-white  deposit  on  the  tongue,  which 
can  be  scraped  off,  leaving  the  surface  a  little  raw 
and  which  imder  the  microscope  shows  spores  and 
hbres  of  OUium  albicans,  is  thrush. 

2.  Slightly  raised  patches  of  mucous  membrane 
having  a  pale-blue  opalescent  appearance  are  mucous 
pa  ches.  Fmd  the  Spironema  pallidum  and  look  for 
other  evidences  of  syphilis. 

3.  A  pale-pink  rash  in  rings  or  crescentic  patches 
spreading  rapidly  over- the  surface  of  the  tongue' 
leaving  the  mucous  membrane  smooth  and  deen  red 
m  colour,  without  pain,  ulceration,  or  salivation  and 
quite  unmauenced  by  treatment,  ia  annulus  migran 
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4  A  black  discoloration  of  the  dorsum  of  the 
bongue,  wkicli  is  not  removed  by  gently  wipmg  the 
surface,  is  nigrities  linguse.  ,  , 

5  If  the  surface  of  the  tongue  has  lost  its 
papilte  and  is  red,  smooth,  with  a  glazed  appear- 
ance, it  is  in  the  early  stage  of  superficial  glossitis,  ihis 
is  often  spoken  of  as  the  "  smooth  glazed  tongue. 

6  If  the  surface  of  the  tongue  is  devoid  of  papiUse 
and  white  in  colour,  it  is  in  a  later  stage  of  superficial 
Klossitis,  and  the  condition  is  called  leucoplakia.  When 
the  epithelium  is  heaped  up  in  uneven  warty  masses 
with  wrinkles  and  furrows-a  more  advanced  stage 
still  of  the  same  disease-it  is  known  as  ichthyosis 
lingua.  This  disease  may  affect  a  part  or  the  whole 
of  the  papillary  surface  of  the  tongue,  and  the  various 
stages  may  coexist.  The  destruction  of  the  papdl^e, 
followed  by  more  or  less  thickenmg  of  the  epi- 
theUum,  is^the  characteristic  feature  of  the  disease. 
It  is  liable  to  recurring  attacks  of  ulceration,  and 
especially  to  the  development  of  epithehoma. 

7  When  a  patch  of  leucoplakia  becomes  wartj 
or  uicerated,  and  the  edge  and  base  o  the  uker 
are  felt  to  be  firm,  and  especially  if  at  the  same 
time  the  submental  glands  are  enlarged,  the  disease 

is  now  epithelioma.  .        i      j  „^ 

8  If  the  surface  of  the  tongue  is  puckered  or 
deoressed  along  interlacing  lines,  and  m  these  Imes 
o  mickerings  firm  bands  are  felt  the  condition  is 
^  ph'mic  sclerosis.  The  sclerosis  is  deep  -d  m^^h^ 
the  muscular  tissue  of  the  tongue  ;  it  may  lea^e  th. 
mucous  membrane  quite  healthy. 

9  A  pink  or  whitish  projection  from  the  smtace 
of  the  tcSigue  with  a  finely  V^^f::^^^'^^^ 
papilloma.  The  surface  is  not  '  .  ^f'^'J' 
no  induration  beneatli  or  around  its  '  i^J^^'^^f 
be  pedunculated.    Most  common  on  the  doisum 
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tlie  tongue,  it  may  also  be  found  on  its  under- 
surface.    It  may  occur  at  any  age. 

10.  A  tiny  nodule  on  the  side  or  tip  of  the  tongue 
which  does  not  consist  wholly  of  an  outgrowth  from 
its  surface,  particularly  if  its  colour  and  its  surface 
diiier  fi  'om  that  of  the  surrounding  papillae,  is  to  be 
regarded  as  an  epithelioma,  and  should  be  widely  excised 
and  then  examined  microscopically  in  serial  sections. 

Ulcers  of  the  Tongue 

1.  If  the  ulcer  is  quite  superficial,  painful  and 
tender,  looking  sharply  puiiched-out,  and  especially 
if  multiple,  situated  on  the  sides  and  tip,  and  there 
are  similar  ulcers  on  the  lips  or  cheeks,  it  is  herpes. 
Herpetic  ulcers  commence  as  small  white  blisters, 
rim  a  rapid  course,  and  are  accompanied  by  sli^dit 
sahvation.  ° 

2.  A  recurring  superficial  circular  or  oval  ulcer  on 
the  dorsum  of  the  tongue,  with  a  smooth  base,  free 
Irom  induration,  and  without  glandular  enlargement, 
IS  probably  a  dyspeptic  ulcer,  and  the  surgeon  must 
inquire  for  symptoms  of  indigestion. 

3.  If  the  ulcer  is  situated  on  the  side  of  the 
tongue,  is  ragged,  deep,  and  irregular,  without  in- 
duration of  Its  edge  or  base,  and  is  opposite  a  mass 
ot  tartar,  or  an  angle  of  a  tooth,  or  the  edge  of  a 

plate  It  IS  a  traumatic  ulcer.  This  diagnosis  will 
be  confirmed  if  on  removing  the  local  irritation  the 
ulcer  heals  up.    The  glands  are  not  enlarr^ed 

If  traumatic  ulcers  persist  for  some  time  the  edee 
and  base  may  become  thickened  to  a  limited  extent 
rhey  can  then  be  distinguished  from  epithelioma 
oidy  by  the  beneficial  eficct  of  removal  of  the  local 
cause  and  by  the  absence  of  glandular  enlargement 
A  traumatic  ulcer  may  become  epitheliomatous  / 
L  U  the  tongue  is  swollen  and  there  is  salh 
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tion,  with  great  fetor  of  the  breath,  and  along  the 
under-siuface  of  the  tongue  and  at  the  tip  there  are 
irregular  superficial  ulcers  with  greyish  base,  while 
the  gums  are  swollen,  softened  or  ulcerated,  and 
receding  from  the  teeth,  it  is  a  case  of  mercurial  ulcer- 
ation. The  knowledge  that  the  patient  is  exposed 
to  the  influence  of  mercury  in  some  form  will  establish 
this  diagnosis.  . 

5.  A  single  ulcer  of  recent  origin  near  the  tip  ot 
the  tongue,  with  marked  induration  of  the  edge  and 
base,  and  induration  and  swelling  of  several  glands 
beneath  the  jaw,  is  probably  a  chancre. 

6.  A  superficial  crack  or  fissure  on  the  side  or 
tip  of  the  tongue,  midtiple,  chronic,  or  relapsing,  is 
probably  syphilitic  ulceration. 

7.  Shallow  sinuous  fissures  on  the  dorsum  of  the 
tongue,  the  intervening  mucous  membrane  being 
healthy,  are  syphilitic. 

8  If  an  ulcer  on  the  dorsum  of  the  tongue  is 
deepiy  excavated,  with  a  greyish,  dirty,  sloughy 
base,  and  if  the  history  shows  that  there  was  at 
first  a  hard  lump  in  the  tongue  which  softened  and 
bur.  t,  it  is  piobably  an  ulcerated  gumma. 

The  diagnosis  of  chancre  and  of  secondary  syphi- 
litic ulcers  is  madj3  certain  by  finding  the  Sftroncma 
pallidum  m  the  discharge.  The  diagnosis  of  the  ul- 
cerated gumma  is  established  by  obta  nmg  a  positive 
Wassermann  reaction  and  by  the  effect  of  treatment 

9  If  a  painful  ulcer  on  the  tongue  is  superficial, 
has  a  thin,  undermined  edge,  and  a  pale,  shreddy 
base  without  surrounding  induration,  a.  tuberculous 
ulcer  must  be  suspected.  If  the  patient  shows 
signs  of  phthisis,  or  if  a  scraping  from  the  sore  con- 
tains tubercle  bacilli,  this  diagnosis  becomes  certain. 
The  ulcers  may  be  single  or  multiple,  and  may  be 
found  on  the  palate  and  fauces  as  well  as  on  the 
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l.oiiguG.  Little  yellow  tubercles  may  be  seen  in  the 
mucous  membrane  near  the  ulcer. 

10.  If  an  ulcer  on  the  tongue  of  a  middle-aged 
or  elderly  person  has  a  firm  base,  thick  or  everted 
edge,  and  an  irregular  warty  surface  with  a  foul 
watery  discharge,  and  there  is  enlargement  of  one 
or  more  of  the  lymphatic  glands,  it  is  an  epitheliomatous 
ulcer.  These  ulcers  are  more  common  in  men  than 
in  women,  and  are  generally  seated  on  the  side  of 
the  tongue.  They  often  extend  into  the  floor  of  the 
mouth  or  on  to  the  palate  or  gums.  Even  at  an 
early  stage  there  may  be  interference  with  the  move- 
ment of  the  tongue,  shown  by  deviation  of  the  tip  of 
the  protruded  organ  to  the  affected  side.  As  they 
spread  (and  their  growth  is  continuous)  they  interfere 
more  and  more  with  the  movements  of  the  tongue, 
and  may  bind  it  down  to  the  floor  of  the  mouth  or 
to  the  jaws.  The  disease  usually  begins  in  a  crack, 
a  wart-like  papule,  a  blister,  or  in  leucoplakia,  and 
it  may  arise  in  the  wall  of  a  late  syphiUtic  or  of  a 
traumatic  ulcer. 

Tumours  of  the  Tongue 

1.  If  a  tumour  is  congenital  in  origin,  livid  or 
bright-red  in  colour,  compressible,  not  fluctuating, 
it  is  a  naevus.  The  diagnosis  of  this  condition  is 
usually  quite  obvious. 

2.  A  branched  villous  growth  from  the  surface 
of  the  tongue  without  any  induration  or  swelling 
of  the  tongue  itself  is  a  wart  or  papilloma. 

3.  A  pendulous  or  pedunculated  firm  growth,  of 
rounded  outline,  and  covered  with  smooth,  healthy 
mucous  membrane,  is  a  nbroma. 

4.  A  firm  infiltratmg  tumour  growing  rapidly  in 
the  substance  of  the  tongue,  painless,  and  not  causing 
trouble  except  from  its  size,  is  probably  a  gumma! 
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Tliis  diagnosis  is  made  certain  if  there  is  a  positive 
Wassermann  reaction,  and  antisypliilitic  treatment 
is  quickly  curative.  The  tumours  may  be  super- 
ficial and  small,  or  seated  in  the  muscular  substance 
of  the  tongue,  where  they  attain  a  larger  size.  They 
have  a  tendency  to  soften,  and  may  fluctuate,  and 
later  still  ulcerate. 

5.  If  a  nodule  appears  on  the  side  or  tip  of  the 
tongue,  is  felt  to  be  in  the  mucous  membrane  and 
not  merely  a  projection  from  its  surface,  and  is 
firm,  and  has  been  noticed  to  grow,  it  is  an  epithe- 
lioma. If  a  nodule  appears  in  or  at  the  edge  of  a 
long-standing  patch  of  leucoplakia,  or  arouud  an 
ulcer  in  such  a  patch,  it  is  an  epithelioma.  A  lump 
on  the  side  or  tip  of  the  tongue,  even  of  some  size, 
infiltrating  the  muscle,  firm,  with  no  tendency  to 
softening,  and  with  merely  an  abraded  surface,  is 
an  epithelioma.  In  every  case  the  diagnosis  is  con- 
firmed if  the  associated  lymphatic  gland  is  enlarged. 

Epithelioma  of  the  pharyngeal  part  of  the  tongue 
occurs  as  a  firm  infiltration  which  later  on  ulcerates  ; 
it  very  early  interferes  with  the  mobility  of  the  tongue, 
but  is  apt  to  be  overlooked  until  far  advanced. 

In  all  cases  of  doubt  in  the  diagnosis,  the  whole 
nodule  or  ulcer,  or  a  suflacient  portion  of  its  edge, 
should  be  excised.  Serial  sections  of  the  part  re- 
moved should  then  be  examined  under  a  microscope. 

The  essential  features  of  lingual  epithehoma  are 
that  the  disease  (i)  always  involves  the  mucous 
m.embrane,  (ii)  spreads  into  the  muscular  substance 
of  the  tongue,  (iii)  ulcerates  on  the  surface,  some- 
times deeply,  and  (iv)  infects  lymphatic  glands. 

6.  Other  and  rare  solid  lingual  tumours  are  lipoma, 
eiichondroma,  plexiform  neuroma,  and  sarcoma. 

7.  If.  a  fluctuating  tumour  is  found  in  the  sub- 
stance of  the   tongue,  and  there  is  a  history  of 
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njury,  and  if  the  surrounding  tissues  are  swollen 
or  tender,  it  is  an  abscess. 

8.  If  a  fluctuating  tumour  is  quite  sujaerficial, 
growing  from  the  mucous  membrane,  of  a  bluish 
opalescent  appearance,  and  painless,  it  is  a  mucous 
cyst.  If  it  is  too  small  to  give  the  sense  of  fluctuation, 
the  diagnosis-  must  be  made  from  the  globular  out- 
line, translucent  appearance,  superficial  position,  and 
the  absence  of  all  signs  of  inflammation. 

9.  If  a  very  chronic,  tense,  globular,  fluctuating 
tumour  is  found  in  the  tongue,  deeper  than  a  mucous 
cyst,  and  without  signs  of  inflammation,  and  the 
eosinophile  blood-cells  are  found  to  be  increased  in 
number,  it  may  be  diagnosed  as  a  hydatid  cyst. 

General  Enlargement  of  the  Tongue 
This  condition  is  due  either  to  macroglossia  or  to 
acute  glossitis.  If  it  is  a  chronic  affection,  con- 
genital or  noticed  soon  after  birth,  and  the  tongue 
is  large,  uneven  on  the  surface,  with  enlarged  papillc-G, 
and  small  rounded  glistening  elevations  formed  by 
dilated  lymphatics,  it  is  macroglossia.  The  tongue 
may  attain  a  very  large  size  ;  the  exposed  part  is 
then  hard  and  dry,  and  its  surface  may  be  fissured 
and  ulcerated,  while  the  lower  jaw  is  deformed  by 
the  pressure  of  the  mass.  Such  a  tongue  is  liable  to 
recurring  attacks  of  inflammation. 

If  the  swelling  of  the  tongue  is  acute,  attended 
with  pain  and  much  distress  from  dyspnoea,  dys- 
phagia, and  fever,  and  the  sui'face  of  the  organ  is 
livid  and  indented  by  the  pressure  of  the  teeth,  it 
is  acute  glossitis.  This  may  be  limited  to  one  half  of 
Die  tongue  ;  if  fluctuation  can  be  detected  in  the 
swollen  _  organ  it  indicates  an  abscess.  The  disease 
may  arise  from  injury  and  infection,  mercurialism, 
iodism,-  cold,  and  other  less  understood  causes. 
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The  surgical  aii'ectious  of  the  neck  may  be  grouped 
under  the  following  heads  : 
Swellings — Acute 

piuid 
Chronic  •  Solid 

[^Pulsating 

Fistula.  J 

Conditions  giving  rise  to  rigidity. 
Enlargements  of  the  thyroid  gland. 
•    The  lymphatic  glands  of  the  neck  are  especially 
liable  to  disease.    The   diagnosis   of^  diseases  of 
glands  has  been  discussed  in  Chap.  XVIII. 

I.  Acute  swellings  oi  the  neck  are,  with  the 
rare  exception  of  that  produced  by  emphysema 
(p.  130),  inflammatory  in  their  nature.  The  surgeon 
must  endeavour  to  discover  the  seat  of  the  mtlam- 
mation,  and  whether  suppuration  or  sloughing  has 
occurred. 

i.  If  the  swelling  is  in  the  position  and  has  the 
outline  of  a  lymphatic  gland,  and  is  painful  and 
tender,  and  there  is  not  much  surrounding  a^di  ma, 
it  is  an  inflamed  lymphatic  gland;  if  fluctuation  is 
obtained  in  such  a  swelling,  it  is  an  acute  glandular 
abscess.  A  local  source  of  infection  should  be  sought, 
and  if  found  it  corroborates  the  diagnosis. 

ii.  If  the  swelling  occupies  one  side  of  the  neck, 
and  the  head  is  inclined  to  the  same  side,  and  at- 
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tempts  to  rotate  it  cause  pain,  while  the  iuflamecl 
part  is  very  paiufiil,  ill  defined,  and  tense,  it  is  to 
be  diagnosed  as  cellulitis  beneath  the  sterno-mastoid 
muscle,  and  if  the  superficial  parts  are  cedematous 
and  glossy,  and  a  fortiori  if  there  is  deep  fluctuation, 
abscess  beneath  the  muscle  is  to  be  diagnosed.  It 
is  important  to  detect  suppuration  at  once,  and  in- 
creasing swelling,  tension,  marked  superficial  oedema, 
and  fever  warrant  an  incision,  even  in  the  absence 
of  fluctuation.  Cellulitis  in  any  other  part  of  the 
neck  will  be  recognized  by  the  same  characters. 

iii.  If  the  swelling  takes  the  form  of  a  hard 
collar-like  induration,  extending  between  the  jaw 
and  the  hyoid  bone,  pushing  forwards  the  skin  of 
this  region,  and  raising  and  fixing  the  tongue,  it  is 
to  be  diagnosed  as  angina  Ludovici ;  this  swelling 
may  come  on  very  rapidly,  and  quickly  lead  to 
ojdema  glottidis,  or  to  sloughing  of  the  cellular  tissue, 
and  fatal  blood-poisoning.  When  first  seen  there 
may  be  a  sinus  ia  the  floor  of  the  mouth  leading 
into  the  sphacelated  tissue.  It  is  only  when  this 
form  of  celluHtis  is  idiopathic  that  it  claims  the 
above  name.  It  may  be  traumatic  from  injuries  or 
operations  in  the  mouth,  or  it  may  be  an  extension 
from  inflammation  of  the  glands  of  the  part. 

iv.  If  the  swelling  consists  of  an  ill-defined  area 
of  the  skin  and  superficial  fascia  which  is  livid-red 
in  colour,  brawny  in  consistence,  very  painful  and 
tender,  and  on  the  surface  are  seen  small  vesicles 
or  several  small  apertures  in  the  skin  exposing  a 
soft  grey  slough,  it  is  a  carbuncle.  This  disease  may 
be  met  with  at  any  part,  but  is  most  common  at  the 
back  of  the  neck.  Carbuncles  vary  much  in  their 
rate  of  progress;  they  are  usually  single.  They 
mostly  occur  in  middle-aged  plethoric  individuals^ 
and  particularly  in  those  suffering  from  glycosuria' 
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V.  If  the  swelling  consists  of  a  hard  Hat  or  coaical 
elevation  of  the  skin,  deep  red  in  colour,  clearly 
deHned,  painful  and  tender,  on  the  summit  of  which 
a  small  pustule  forms,  which  bursts  and  discloses  a 
greenish  slough  of  the  deeper  parts  of  the  skin  and 
perhaps  also  of  the  subcuto-neous  tissue,  it  is  a  furuncle. 
Furuncles  are  generally  multiple,  and,  although  very 
common  on  the  back  of  the  neck,  are  often  widely 
distributed  over  the  body.  The  "flat"  or  "blind" 
boil  is  sometimes  distinguished  from  the  more  promi- 
nent "conical"  or  "ordinary"  boil 

vi.  If  the  swelling  originates  in  a  dark  vesicle, 
beneath  which  a  dry  slough  quickly  forms,  fresh 
vesicles  appearing  around  it  and  m  turn  developmg 
slough  beneath  them,  the  fluid  in  one  of  the  vesicles 
should  be  examined  for  Bacillus  anthracis,  and  if 
found  the  diagnosis  of  anthrax  is  certam.  There  may 
be  no  constitutional  symptoms  when  the  case  is  first 
seen,  as  these  follow  the  local  condition  at  an  interval 
of  two  or  three  days  {see  also  p.  415). 

2.  Chronic  fluid  swelUngs  o£  tlie  neck  are 
either  abscesses,  cysts,  or  softened  maUgnant 
growths.  Note  particularly  the  position  of  the 
swelling,  its  depth,  the  parts  to  which  it  is  adherent 
its  tension,  its  outlme,  the  coexistence  of  any  solid 
(growth  or  swelling  or  disease  in  neighbouring  struc- 
tures The  age  of  the  patient,  the  duration  of  the 
swelling,  and  its  mode  of  onset  and  progress  are 
other  facti  of  importance. 

i  If  the  swelling  is  in  the  position  of  a  i^ymphatic 
gland,  is  of  low  tension,  fixed  to  the  surrounding 
parts,  has  followed  upon  a  solid  lump,  or  if  a  sohd 
part  of  the  swelling  can  be  felt  deep  to  the  fluid 
part,  it  is  a  chronic  tuberculous  glandular  abscess,  ihe 
presence  or  history  of  other  tuberculous  glands  or 
abscesses  will  confirm  the  diagnosis.    As  the  abscess 
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approaches  tlie  surface  the  skiu  over  it  becomes  red- 
dened. But  careful  examination  will  prevent  the 
error  of  diagnosing  the  condition  as  an  acute  pyogenic 
abscess. 

ii.  If  the  swelling  is  deep  in  the  neck,  immovable 
over  the  spine,  and  it  can  be  felt  bulging  forwards 
to  the  pharynx,  it  is  a  chronic  retropharyngeal  abscess. 
These  abscesses  may  point  behind  the  upper  part  of 
the  sterno-mastoid  muscle,  or  in  front  of  the  lower 
end  of  the  muscle  close  above  the  sternum.  The 
signs  of  caries  of  the  cervical  spine  will  usually  be 
present  (sre  p.  402). 

iii.  If  in  a  patient  with  caries  of  the  upper  dorsal 
spine  a  fluctuating  swelling  gradually  makes  its 
appearance  at  the  lower  part  of  the  neck,  pointing 
either  in  front  or  in  the  supraclavicular  triangle,  it 
is  a  thoracic  spinal  abscess. 

iv.  If  the  tumour  is  fixed  to  the  skin,  fretly 
movable  over  all  the  deeper  structures,  tense,  globular 
in  outline,  and  very  chronic  in  its  course,  it  is  a 
sebaceous  cyst. 

V.  If  the  tumour  is  in  the  middle  line  of  the 
neck,  fixed  either  to  the  hyoid  bone  or  larynx,  and 
is  not  attached  to  its  superficial  coverings,  it  is  a 
thyroglossal-duct  cyst.  These  are  most  commonly  found 
just  below  the  hyo'd  bone,  as  small  tense  cysts ;  they 
are  met  with  in  y^^ung  persons. 

vi.  If  the  tumour  is  at  the  side  of  the  neck  be- 
neath the  sterno-mastoid  muscle,  has  a  well-marked 
outline,  has  grown  very  slowly  aird  painlessly,  and 
ii  opaque,  it  is  a  branchial  dermoid  cyst.  If  tapped 
the  cyst  is  found  to  contain  grumous  fluid.  If  the 
cyst  arises  from  the  highest  branchial  groove  it 
projects  in  the  mouth  beneath  the  side  of  the  tongue 
and  m  the  submaxillary  triangle  of  the  neck.  (See 
also  p.  4.3.3.)  ' 
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vii.  If  the  swelUng  is  congenital,  and  projects  as 
a  translucent  very  tliin-walled  cyst  in  the  neck  of 
an  infant  or  young  child,  it  is  a  lymphatic  cyst,  or 
hydrocele  of  the  neck.  If  the  swelling  is  tapped, 
clear  serous  fluid  escapes. 

viii.  If  the  swelling  is  congenital,  situated  close 
to  the  carotid  sheath  or  in  the  posterior  triangle, 
and  it  is  fixed  to  the  surrounding  deeper  structures, 
and  is  partly  fluid  and  partly  solid,  it  is  a  cystic 
hygroma.  These  swellings  are  very  prone  to  attacks 
of  acute  inflammation. 

ix.  If  the  swelling  began  as  a  solid  lump,  which 
has  been  observed  to  enlarge  and  to  become  soft 
and  Huctuating,  is  firmly  adherent  to  the  surrounding 
tissues,  and  the  patient  is  a  middle-aged  or  elderly 
adult,  it  is  a  softened  malignant  tumour.  Evidence 
of  a  primary  growth  in  the  mouth,  pharynx,  or 
oesophagus  will  corroborate  this  diagnosis.  These 
growths  will  sometimes  fluctuate  throughout  and 
closely  resemble  a  chronic  abscess,  the  solid  growth 
consisting  of  only  a  thin  enveloping  layer,  and  if 
the  skin  over  the  swelling  is  reddened  the  diagnosis 
may  be  difficult.  The  age  of  the  patient,  often  the 
livid-mottled  appearance  of  the  skin  over  the  swell- 
ing, and  the  absence  of  redness  and  oedema  beyond 
the  fluctuating  area  are  distinguishing  featmes. 

x.  For  thyroid  cyst,  see  p.  -1:65. 

3.  Chronic  solid  swellings  oi  the  ueek.— -i. 
A  small  swelling  in  the  middle  of  the  sterno-mastoid 
of  an  infant  is  hsematoma  of  the  sterno-mastoid,  caused 
by  partial  rupture  of  the  muscle  at  birth. 

ii.  A  firm  swelling  in  the  posterior  triangle,  fixed 
to  the  spine  and  passmg  forwards  beneath  the  lower 
end  of  the  sterno-mastoid  muscle,  lying  deep  to  the  sub- 
clavian artery,  is  a  cervical  rib.  A  skiagram  will  show 
quite  clearly  the  nature  and  relations  of  the  swelling. 
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A  cervical  rib  is  very  rarely  discovered  before 
puberty  ;  it  is  usually  detected  either  in  a  routine 
examination  of  the  neck  or  in  searching  for  the 
cause  of  sensory  or  motor  disturbances  in  the  hand 
in  the  area  of  the  eighth  cervical  nerve. 

iii.  A  soft  lobulated  swelling  with  a  clear  out- 
line and  enjoying  some  degree  of  mobility  in  the 
tissues  is  an  encapsuled  lipoma.  Such  a  tumour  may 
be  in  the  subcutaneous  tissue,  and  in  that  case  it 
is  usually  globular  or  ovoid  in  outline,  and  projects 
promineutly  from  the  surface.  It  may  lie  deep  to 
the  cervical  fascia,  in  the  posterior  triangle,  or,  if 
congenital,  be  attached  to  muscle  or  even  to  the 
clavicle  or  spine. 

iv.  A  globular  swelling  over  the  mastoid  process 
or  beneath  the  jaw,  lying  in  and  fixed  to  the  sub- 
cutaneous tissue,  so  that  it  does  not  glide  under 
the  skin  and  over  the  deep  fascia,  is  a  difluse  lipoma. 
Such  a  swelling  may  be  symmetrical  ;  or  it  may 
form  either  a  "  double  chin  "  or  a  massive  collar 
all  round  the  upper  part  of  the  neck. 

V.  A  rounded  swelling  in  the  submaxillary  triangle, 
single,  and  itiot  lobulated,  easily  felt  as  close  under 
the  mucous  membrane  in  the  floor  of  the  mouth,  and 
in  many  cases  having  a  definite  groove  along  its  , 
pcjsterior  border,  is  an  enlarged  submaxillary  lymphatiff; 
gland.  If  subacute  in  its  onset,  it  is  the  result  of 
infection  of  the  gland,  with  or  without  calculus-forma- 
tion in  the  duct.  Pressure  upon  it,  whilst  the  orifice 
of  Wharton's  duct  is  carefully  observed,  will  result 
either  in  no  flow  of  saliva  or  in  the  ajipearance  of 
purulent  fluid  in  place  of  clear  saliva.  If  chronic  in 
its  course,  it  is  a  chronic  inflammation  of  the  gland. 
If  of  very  slow  growth  and  uneven  on  the  surface,  it 
may  be  a  mixed  tumour  of  tlic  gland. 

vi.  A  firm  tumour  of  slow  growtli  deep  to  the 
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storno-mastoid  nnisclc  at  the  level  of  the  thyroid 
cartilage  in  a  middle-aged  person,  having  its  long 
axis  transverse,  tendiixg  to  ])roject  both  in  front  and 
behind  the  muscle,  and  perhaps  pushing  forwards 
the  carotid  artery,  is  a  tumour  of  the  carotid  body. 

vii.  If  the  tumour  is  rapidly  growing,  firmly  fixed 
to  the  surrounding  tissues,  with  a  more  or  less  ill- 
defined  outline,  it  is  either  a  gumma,  actinomycosis, 
or  a  malignant  tumour.  If  there  is  a  clear  history 
or  other  evidence  of  syphilis,  and  the  skin  has  ulcer- 
ated and  exposed  a  tough  yellow-grey  slough,  or  the 
tumour  quickly  disappears  mider  antisyphilitic  treat- 
ment, it  is  a  gumma  ;  the  neck  is  not  a  frequent  seat 
of  gumma.  If,  however,  the  infiltrating  swelling 
exhibits  a  tendency  to  soften  in  several  places,  or 
has  formed  two  or  several  sinuses,  examine  the  dis- 
charge for  streptothrix,  and  if  it  is  found  it  demon- 
strates that  the  case  is  one  of  actinomycosis.  These 
tumours  often  closely  simulate  a  malignant  gro\yth. 
If  the  tumour  grows  rapidly,  is  markedly  infiltrating, 
and  either  remains  solid  throughout  or  softens  down 
at  one  place,  it  may  be  recognized  as  a  malignant 
tumour.  Malignant  growths  in  the  neck  are  often 
very  firm,  but  they  may  soften  into  a  "  spurious 
cyst,"  or  ulcerate  or  frmgate.  It  is  often  impossible 
to  distinguish,  apart  from  microscopical  examina- 
tion, whether  the  tumour  is  sarcoma  or  carci- 
noma ;  its  primary  or  secondary  nature  and  the 
exact  seat  of  origin  may  assist  in  this  step  in  the 
diagnosis. 

viii.  For  lymphadenoma,  Ijmipho-sarcoma,  and 
other  diseases  of  lymphatic  glands,  see  p.  266. 

ix.  If  a  swelling  which  encroaches  upon  the 
lower  part  of  the  posterior  triangle  of  the  neck  is 
found  to  be  soft,  elastic,  crepitant  under  the  fingers, 
resonant,  on  percussion,  varying  in  size  witli  respira- 
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tion,  and  distended  by  coughing,  it  is  a  pneumatocele 
or  liernia  of  the  hmg.    (See  also  p.  149.) 

4.  Pulsating  tumouis  of  the  neck  form  an 
important  class.  The  surgeon  must  first  of  all  decide 
whether  the  pulsation  is  inherent  in  the  tumour  or 
only  transmitted  to  it,  and,  if  the  former,  whether  the 
tumour  is  an  aneurysm  or  a  vascular  growth.  The 
swelHngs  Hable  to  be  mistaken  for  an  aneurysm  are 
pulsating  bronchocele,  simple  or  cystic  bronchocele 
lying  over  the  carotid  artery,  and  dermoid  cyst  or 
abscess  over  the  carotid  artery.  A  study  of  Chap. 
XX.  will  enable  the  surgeon  to  distinguish  these 
various  swellings  with  certainty.  But  it  may  be 
here  pointed  out  that  bronchoceles  move  with  de- 
glutition, aneurysms  do  not.  A  pulsating  abscess 
or  cyst  fluctuates  readily,  but  is  not  reducible 
by  pressure  when  the  artery  is  compressed  on  the 
cardiac  side  of  the  tumour. 

When  the  surgeon  has  decided  that  a  given  puls- 
ating tumour  is  an  aneurysm,  he  must  determine 
from  which  artery  the  tumour  springs.  Wlien  occur- 
ring in  the  upper  carotid  triangle  it  will  be  at  once 
recognized  as  a  carotid  aneurysm  ;  if  limited  to  the 
posterior  triangle  it  is  equally  easy  to  diagnose  a 
subclavian  aneurysm ;  but  when  the  aneurysm  is 
placed  at  the  root  of  the  neck  in  front  it  may  be 
difficult  or  impossible  to  determine  this  point.  The 
surgeon  should  learn,  if  possible,  where  the  tumour 
fir.st  appeared :  if  between  the  two  heads  of  the 
sterno-mastoid  on  the  right  side,  it  is  probably 
an  innominate  aneurysm  ;  if  intornally  to  the  sternal 
head,  it  is  probably  a  carotid  aneurysm  ;  if  externally 
to  the  interval,  it  is  probably  a  subclavian  aneurysm  ; 
this  sign  is  not  absolutely  decisive,  and  an  accurate 
history  can  rarely  be  obtained.  He  must  then  study 
the  pulse  in  the  arteries  beyond  the  aneurysm,  com- 
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paring  it  with  those  in  the  same  vessels  of  the  oppo- 
site side.  If  the  pulse  in  the  carotid  artery  and  its 
branches  is  unaffected,  it  shows  that  the  aneurysm  is 
neither  innominate  nor  carotid  ;  similarly,  if  the  sub- 
clavian or  brachial  pulse  is  imaffected,  it  shows 
that  the  aneurysm  is  neither  innominate  nor  sub- 
clavian, and  vice  versa.  The  pulse  in  these  arteries 
may  be  weakened  or  lost  by  the  tumour  involving 
the  parent  trmik,  by  its  occluding  the  mouth  of  the 
artery,  by  some  portion  of  the  sac  compressing 
the  vessel,  or,  lastly,  by  a  portion  of  clot  plugging 
the  vessel.  Aneurysm  of  the  arch  of  the  aorta  may 
extend  up  into  the  root  of  the  neck.  A  good  skiagram 
will  be  of  very  great  assistance  by  showing  clearly 
the  position,  extent,  and  relations  of  the  anemysm. 

In  aneurysm  at  the  root  of  the  neck  the  surgeon 
must  carefully  notice  whether  there  is  dyspnoea  or 
respiratory  stridor  (from  pressure  either  upon  the 
trachea  or  upon  the  recurrent  laryngeal  nerve), 
dysphagia  from  pressure  upon  the  oesophagus,  or  a 
small  contracted  pupil,  narrow  palpebral  fissure,  and 
loss  of  prominence  of  the  eyeball,  from  pressure  upon 
the  sympathetic.  Pressure  upon  the  recurrent  laryn- 
geal nervc!  will  be  shown  by  paralysis  of  the  abductor 
muscle  of  the  same  side  and  fixity  of  the  vocal  cord 
in  the  cadaveric  position.  In  pure  tracheal  stridor 
and  dyspnoea  the  larynx  is  immovable  and  the  vocal 
cords  will  be  se  n  widely  abducted  with  each  in- 
spiration ;  the  two  forms  of  respiratory  difficulty 
may  coexist,  and  it  is  very  important  to  remember 
this  when  contemplating  opening  the  trachea  to 
relieve  laryngeal  obstruction. 

Paralysis  and  wasting  of  the  muscles  of  the  same 
side  of  the  tongue  often  occur  in  carotid  aneurysm, 
from  ])ressure  on  the  hypoglossal  nerve. 

5,  Fisluhc  mid  siiiusi-s. — By  studying  the  his 
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tory  of  the  case  aad  noticing  the  jjositioii  of  tlie 
orifice,  the  direction  of  the  sinus,  and  the  nature 
of  the  discharge  from  it,  a  diagnosis  of  the  various 
sinuses  and  fistulas  may  be  arrived  at. 

i.  If  the  siaus  opens  in  the  middle  line  of  the 
neck  and  runs  up  in  front  of  the  larynx  towards  or 
even  up  to  the  hyoid  bone,  it  is  a  patent  thyro-glossal 
duct. 

ii.  If  the  smus  opens  at  the  anterior  border  of 
the  stemo-mastoid  muscle  in  the  upper  lialf  of  the 
neck  and  passes  towards  the  pharynx  close  to  the 
carotid  sheath,  it  is  a  branchial  fistula.  If  the  sinus  is 
known  to  be  congenital,  or  opens  under  a  little 
pendulous  fold  of  skin — a  rudimentary  pinna — or  the 
discharge  is  mucous,  or  if  while  the  patient  is  swal- 
lowing fluid  some  of  it  escapes  through  the  sinus, 
the  diagnosis  is  readily  made.  A  branchial  fistula 
may  be  found  in  the  tragus  or  helix  of  the  pinna. 

iii.  If  the  sinus  originated  in  an  abscess,  and  its 
track  passes  upwards  towards  the  jaw,  careful  ex- 
amination of  the  teeth  should  be  made,  as  it  is 
almost  certainly  a  sinus  left  by  a  dental  abscess,  or 
due  to  necrosis  of  the  mandible.  A  dental  abscess  may 
point  at  a  considerable  distance  from  the  jaw. 

iv.  If  a  sinus  or  sinuses  lead  in'o  a  mass  of  in- 
filtrated tissue  and  discharge  pus,  look  for  sulj)hur- 
like  grains  in  the  pus,  and  with  the  microscope 
search  for  the  fungus  of  actinomycosis. 

v.  If  the  sinus  leads  down  to  a  chronically  en- 
larged gland  and  discharges  thin  flocculent  pus,  it 
is  a  tuberculous  glandular  sinus. 

vi.  Tracheal  fistula,  sinuses  left  by  retropharyn- 
geal abscesses,  and  by  ruptured  sebaceous,  dermoid, 
or  thyroid  cysts,  may  be  met  with  in  the  neck. 

0.  Higidily  of  J  he  iicek  is  a  symptom  which 
accompanies  an  iiuportaut  group  of  diseases.  The 
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head  may  be  fixed  in  the  upright  position,  or  it 
may  be  inclined  to  one  or  other  side. 

i.  If  the  head  is  drawn  down  and  rotated  so  that 
the  chin  is  turned  towards  one  shoulder  and  the 
occiput  towards  the  other,  and  one  ear  is  approxi- 
mated to  the  clavicle,  while  the  neck  on  that  side  is 
hollowed,  and  on  the  other  convex,  the  deformity  is 
known  as  torticollis,  or  wry-neck.  In  many  cases  the  de- 
formity is  congenital,  and  in  these  the  face  on  the 
contracted  side  develops  less  than  on  the  other,  the 
eyes  become  oblique,  and  the  cervical  spine  curved. 
If  acquired,  search  must  be  made  for  its  cause.  In 
children,  painful  inflamed  glands  may  be  foimd  be- 
neath the  sterno-mastoid  muscle,  or  there  may  be  a 
history  of  such  ;  these  cases  may  be  distinguished  as 
inflammatory.  In  young  women  torticollis  is  met 
with  as  a  result  of  hysteria  ;  in  this  form  the  muscular 
spasm  may  vary  from  time  to  time,  subside  alto- 
gether at  intervals,  and  even  change  sides.  When 
any  attempt  at  movement  causes  severe  pain,  and 
especially  when  neither  of  the  above  causes  is 
present,  suspect  caries  of  the  sfine.  {See  p.  468.) 
When  the  head  is  from  time  to  time  jerked  into 
the  position  of  wry-neck  from  clonic  spasm  of  the 
Bterno-mastoid  muscle,  it  is  distinguished  as  clonic 
or  spastic  torticollis.  Care  should  be  taken  to  notice 
what  muscle?,  if  any,  besides  the  sterno-mastoid  are 
involved  in  the  spasm. 

ii.  If  the  head  is  fixed  upright,  or  but  slightly 
inclined  to  one  side,  or  with  the  chin  poked  forwards, 
tlie  surgeon  has  to  diagnose  wliether  llic  condition  is 
dependent  upon  disease  of  the  spine,  or  is  muscular  rheu- 
matism. Tlie  history  of  tlie  case  will  show  whether 
the  rigidity  and  pain  came  on  gradually  or  sud- 
denly, followed  on  injury  or  exposure  to  cold,  and 
attention  should  be  paid  to  (he  character  of  the 
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pain,  to  its  exact  seat,  and  whether  it  is  increased 
at  night,  or  relieved  by  friction  and  warmth.  The 
examination  should  be  conducted  with  gentleness  and 
care.  The  patient  being  seated,  the  surgeon  should 
place  his  hand  flat  on  the  top  of  the  head,  and  gently 
press  it  vertically  down,  graduating  the  pressure,  and 
watching  for  any  expression  of  pain.  Then,  grasping 
the  head,  with  one  hand  under  the  chin  and  the 
other  below  the  occiput,  he  should  steadily  lift  it, 
and  ask  whether  that  relieves  the  pain  or  not.  Grasp- 
ing the  head  again  at  the  sides,  he  should  gently 
rotate  it  to  either  side  and  make  it  nod  to  and  fro, 
and  also  notice  whether  and  when  rotation  causes 
any  pain.  A  careful  examination  of  the  spine  should 
be  made  with  a  view  of  detecting  any  undue  promin- 
ence of  the  cervical  spinous  processes  or  thickening 
around  them,  and  the  pharynx  should  be  examined 
for  retropharyngeal  abscess.  An  abscess  or  sinus  in 
any  other  situation  of  the  neck  will  be  noticed. 

A  skiagram  of  the  cervical  spine  shouldy  be  care- 
fully studied  for  evidence  of  disease  in  the  bodies  of 
the  vertebrse  or  in  the  joints  of  the  atlas  and  axis. 

If  the  pain  and  stiffness  have  come  on  suddenly, 
or  after  exposure  to  cold,  or  an  attack  of  influenza, 
and  if  they  are  found  to  be  relieved  by  heat  and 
by  gentle  friction,  while  gently  raising  or  depressing 
the  head  on  the  spine  does  not  give  pain,  the  con- 
dition is  probably  that  to  which  the  name  muscular 
rheumatism  or  fibrositis  is  given.  The  surgeon  should 
then  learn  which  active  movements  are  most  painful 
to  the  patient,  and  if  he  finds  that  the  e  very  move- 
ments when  passive  are  not  painful,  but  that  the 
opposite  ones  are,  and  if  there  i;  no  change  in  the 
bones  to  be  seen  in  the  skiagram,  nor  sign  of  abscess, 
nor  protrusion  of  any  of  the  cervical  f-pines,  this  diag- 
nosis will  be  established.    Tf,  for  instance,  a  patient 
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complains  tliat  he  cannot  actively  extend  the  head 
without  pain,  but  the  surgeon  finds  that  he  can 
passively  place  the  head  in  the  extended  position 
without  pain,  it  demonstrates  that  the  pain  in  the 
former  case  is  not  due  to  tlie  position  but  to  the 
agent,  the  muscle.  Further,  a  muscle  whose  contrac- 
tion is  painful  cannot  be  stretched  without  giving  pain, 
and  therefore,  when  the  head  is  well  bent  forwards  so 
as  to  put  these  extensor  muscles  on  the  stretch,  pain 
will  be  caused.  The  same  phenomena  are  observed 
in  cases  of  "  rheumatism  "  of  the  rotator  muscles  of 
the  spine. 

Where,  however,  the  surgeon  finds  that  the  pain 
and  rigidity  have  come  on  gradually,  that  the  pain 
is  worse  in  the  latter  part  of  the  day  and  is  ex- 
aggerated by  all  movements,  that  pressure  of  the 
head  down  upon  the  spine  gives  pain,  while  raising 
the  head  reUeves  the  pain  or  removes  it  altogether, 
and  that  the  skiagram  shows  thinning  and  blurring 
of  the  shadow  of  one  or  more  vertebra),  or  actual 
loss  of  substance  and  deformity,  he  must  diagnose 
tuberculosis  of  the  spine.  Should  there  be  protrusion 
of  the  spine  behind,  sw-elUng  over  the  spme,  or  an 
abscess  behind  the  pharynx  or  in  the  posterior 
triangle  of  the  neck,  the  diagnosis  will  be  rendered 
still  more  obvious.    {S^e  also  p.  402.) 

7.  Eulai'yemenls  oi  I  be  Ihyi  oid  gland. — A 
swelling  of  the  thyroid  gland  is  recognized  by  its 
position,  by  its  shape,  and  by  the  fact  that  it  moves 
with  the  trachea  in  deglutition.  It  must  not  be 
forgotten  that  aberrant  thyroid  tumours  may  be  met 
with  on  the  side  of  the  thyroid  cartilage  or  beneath 
the  outer  edge  of  the  sterno-mastoid  muscle,  and 
that  thyroid  tumours  may  extend  into  the  superior 
mediastinuu].  In  studyhig  a  thyroid  swelling,  notice 
particularly  its   liistory,  duration,  mode   of  onset, 
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aud  rate  of  growth,  its  outline,  especially  whether 
it  uivolves  a  part  or  the  whole  of  the  gland,  its 
mobility  on  the  muscles,  vessels,  and  bones  of  the 
neck,  its  consistence,  the  presence  of  pulsation  in 
the  swelling,  and  the  presence  of  symptoms  of 
hyperthyroidism,  if  any. 

i.  If  the  swelUng  of  the  thyroid  gland  has  de- 
veloped abruptly  and  rapidly,  is  painful  and  tender, 
and  the  parts  covering  it  arc  hot  and  reddened,  and 
the  general  temperature  is  raised,  it  is  a  case  of  acute 
thyroiditis.  If  the  coverings  of  the  gland  are  oedenia- 
toiis,  or  fluctuation  can  be  felt  in  the  swelling,  it 
is  an  a  iUe  Lliyroid  abscess.  This  disease  may  arise  in 
the  course  of  a  case  of  enteric  or  other  infective  fever. 

ii.  If  there  is  a  chronic  enlargement  of  the  whole 
thyroid  gland,  more  or  less  uniform  and  symmetrical, 
soft,  at  the  most  only  shghtly  uneven  on  the  surface, 
and  the  swelling  moves  fr-eely  in  the  neck,  does  not 
pulsate,  and  there  are  no  symptoms  of  thyroidism, 
it  is  a  parenchymatous  bronchocele.  More  rarely  such 
a  bronchocele  may  be  quite  firm,  and  is  then  liable 
to  cause  dyspncea  on  exertion  by  pressure  upon  the 
trachea. 

lii.  If  the  thyroid  gland  is  generally  enlarged,  is 
soft  and  pidsating,  and  there  are  signs  of  hyper- 
tliyroidism  such  as  tachycardia,  palpitation,  tremors, 
proptosis,  inco-ordinatiou  of  the  associated  move- 
ments of  the  eyeball,  eyelid,  and  brows,  wasting, 
sweating,  etc.,  it  is  a  case  of  Graves's  disease,  or  ex- 
ophthalmic goitre. 

iv.  If  there  is  a  steadily  increasing  sweUino-  of 
the  thyroid  gland,  which,  beginning  in  one  lobe, 
has  intiltrated  the  entire  gland,  and  then  spread 
beyond  the  gland  into  the  surrounding  tissues,  fix- 
ing it  to  them,  it  is  a  malignant  bronchocele.  The'  fact 
of  the  growth  extending  through  the  capsule  of  the 
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gland  is  the  main  point  upon  which  the  diagnosis 
rests  ;  hardness  of  the  growth  is  a  suspicious  sign. 
Later  on,  the  uneven  nodular  outUne,  ulceration, 
signs  of  pressure  upon  the  trachea  and  oesophagus, 
inferior  laryngeal  nerve,  and  jugular  vein,  and 
secondary  growths  in  glands  or  bones,  especially 
the  calva'.ium,  render  the  diagnosis  very  apparent. 

v.  If  the  swelling  involves  a  part  only  of  the 
thyroid  gland,  or  if,  the  entire  gland  being  enlarged, 
it  can  be  made  out  that  it  is  by  the  concurrence  of 
two  or  more  separate  swellings  in  the  gland,  and  if 
the  swelling  moves  freely  in  the  neck,  it  is  thyroid 
adenoma  or  adenomatous  bronchocele.  The  adenoma  may 
be  solid  or  cystic,  or  a  combination  of  the  two  : 
when  solid  it  may  be  so  soft  as  to  simulate  a  fluid 
one.  Some  cysts  are  so  tense,  or  so  deep,  or  so 
small  that  their  fluid  nature  cannot  be  identified. 
Where  fluctuation  is  distinct  it  may  be  called  a 
cystic  bronchocele.  The  clearly  circumscribed  ovoid  or 
globular  outline  of  the  tumour  or  tumours  distin- 
guishes adenoma  from  other  forms  of  bronchocele. 


CHAPTER  XXXIV 


DIAGNOSIS  OF  DISEASES  OF  THE 
BREAST 

The  importance,  and  often  the  difficulty,  of  correct 
diagnosis  of  affections  of  the  breast  are  so  generally 
recognized  that  it  is  not  needful  to  insist  upon  those 
facts  here.    It  may  be  well  to  impress  upon  the 
student  the  necessity  of  bearing  in  mind  the  physio- 
logical changes  occurring  in  this  gland.    The  earliest 
of  these  is  the  slight  engorgement,  with  consequent 
swelling,  slight  tenderness  and  induration,  that  may 
be  observed  a  few  days  after  birth,  often  more 
marked  in  male  than  in  female  children.   In  this  state 
inflammation  is  readily  set  up  by  injudicious  friction, 
and  abscess  may  result.    In  girls  at  puberty  the  gland 
usually  undergoes  a  considerable  but  variable  degree 
of  enlargement,  the  nipple  develops  and  the  areola 
becomes  broader  and  better  marked.    The  commence- 
ment of  this  change,  particularly  if  it  occurs  on  one 
side  earlier  than  on  the  other,  may  be  mistaken  for 
the  development  of  a  tumour,  but  a  proper  examin- 
ation will  exclude  the  error,  and  a  consideration  of 
the  patient's  age  will  at  once  suggest  the  true  nature 
of  the  case,  which  will  be  further  cleared  up  by 
time.    At  or  soon  after  this  period  it  is  not  uncommon 
to  see  acute  suppuration  under  the  skin  of  the  areola 
or  that  covering  the  mamma  proper.    In  males  at  this 
age  there  is  often  noticed  an  abortive  development  of 
the  gland,  giving  rise  to  a  small,  firm,  disk-shaped 
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swelling  under  tlie  nipple,  which  may  be  a  little  tender 
to  pressure.  A  knowledge  of  this  fact  will  prevent 
any  error  of  diagnosis  ;  the  swelling  is  not  always 
bilateral,  and,  if  bilateral,  not  always  symmetrical. 

The  full  evolution  of  the  gland  only  occurs  during 
pregnancy  and  lactation,  and  is  followed  by  a  corre- 
sponding involution.  The  only  one  of  these  changes 
that  requires  mention  here  is  the  formation  of  small, 
firm,  rounded  nodules  caused  by  the  full  development 
of  the  acini  of  the  gland  ;  the  distinctness  with  which 
these  are  to  be  felt  increases  towards  the  end  of 
pregnancy,  and  varies  with  the  amount  of  fat  around 
the  lobules  or  imder  the  skin.  Simple  tumours  may 
originate  at  this  period,  but  cancer  only  rarely. 
Occasionally  abscess  is  met  with  in  a  lobe  of  the 
gland  during  pregnancy.  During  lactation  inflam- 
matory troubles  and  abscess  become  very  frequent ; 
and  rapidly  growing  carcinoma  is  occasionally  seen 
at  this  time. 

At  the  climacteric  the  gland  undergoes  extensive 
involution ;  the  acini  become  smaller  and  eventually 
disappear.  It  is  during  this  period  of  involution  of 
the  gland  that  cysts  and  cancerous  tumours  most 
frequently  develop. 

Examination  op  the  Breast 

The  patient  should  be  seated  on  a  chair  before  a 
good  light,  the  shoulders  weU  supported.  The  sur- 
geon should  then  examine  the  parts  in  the  following 
order  :  (1 )  The  nipple,  (2)  the  areola,  (3)  the  skin 
over  the  breast,  (4)  the  gland  itself,  and  (5)  the 
lymphatic  glands. 

1.  Examine  the  nipple,  noticing  its  j^osition, 
wliether  displaced  in  any  direction,  and,  if  so,  whether 
it  is  drawn  towards,  or  pushed  aside  by,  a  lump 
or  swelling  ;   its  size,  whether  large,  small,  or  rudi- 
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mentary ;  its  shafe,  whether  prominent,  flattened, 
inverted,  or  retracted,  and  whether  it  is  bound  do\vn 
to  any  part  of  the  gland  ;  its  surface,  whether  in- 
flamed, discharging,  ulcerated,  covered  with  scabs, 
or  dotted  over  with  firm  bright  specks  ;  and  whether 
there  is  any  discharge  from  its  ducts — milky,  serous, 
or  bloody — and  if  the  discharge  is  made  to  flow  by 
pressure  upon  any  particular  part  of  the  areola 
or  breast.  If  the  shape  of  the  nipple  is  abnormal, 
inquire  whether  it  is  a  malformation  or  an  acquired 
deformity  :  malformations,  especially  retraction  and 
inversion,  may  cause  obstruction  to  the  outflow  of 
milk,  milk-congestion,  and^mammary  abscess  ;  where 
retraction  is  acquired,  it  indicates  a  dragging  upon 
the  galactophorous  ducts.  If  there  is  discharge, 
care  must  be  taken  to  determine  whether  it  flows 
from  the  ducts  which  open  on  the  top  of  the  nipple, 
or  exudes  from  inflamed  or  idcerated  skin  covering 
the  ducts  ;  this  is  decided  by  the  presence  of  cracks 
or  fissures,  by  the  efEects  of  compression  of  the  gland, 
and  by  noticing  whether  the  discharge  flows  from 
the  top  or  the  sides  of  the  nipple. 

2.  Examine  the  ai-eola.  —  During  pregnancy 
and  lactation  the  large  sebaceous  glands  in  the  skin 
may  form  quite  marked  projections  from  the  surface  ; 
these  must  not  be  mistaken  for  pathological  appear- 
ances. Any  redness  or  swelling  of  the  part  is  to  be 
carefully  taken  note  of,  as  well  as  the  presence  of 
discharge  or  scales  of  any  kind  and  the  adhesion  of 
the  skin  to  a  subjacent  swelling.  Sometimes  dikda- 
iions  of  the  galacloyhorous  duels  can  be  recognized 
both  by  sight  and  by  touch  as  smooth,  soft,  pyriform 
swellings  under  the  thin  skin  of  this  region.  Abscess 
sebaceous  cyst,  hard  chancre,  mucous  patch,  eczema', 
I'aget's  disease,  and  carcinoma  may  be  found  in  this 
situaLiun. 
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3.  Examine  the   skin   over   the   breast. — 

Notice  any  change  in  its  colour  or  texture,  any 
discharge,  swelling,  oedema,  pointing,  puckering,  oi 
ulceration.  Gently  raise  a  fold  of  skin  and  try  to 
glide  it  over  the  gland,  and  compare  the  ease  with 
which  this  can  be  done  on  the  two  sides.  Then 
gently  take  the  breast  between  the  fingers  and 
thumb  and  try  to  move  it  under  the  skin,  and  notice 
any  dimpling  of  the  skin  thus  caused.  Loss  of  the 
usual  mobility  of  the  skin  over  the  gland  is  dye  to 
shortening  or  loss  of  elasticity  of  the  suspensory 
ligaments  of  Cooper,  resulting  from  their  deeper  ends 
being  drawn  upon  by  a  contracting  growth,  or  by 
an  infiltration  extending  along  them.  This  sign — 
dimpling  of  the  skin — is  therefore  an  exceedingly 
important  indication  of  the  nature  of  an  underlying 
growth.  The  definite  adhesion  of  the  skin  to  the 
parts  beneath  may  be  caused  by  inflammatory 
infiltration  or  by  the  extension  of  a  growth  into  the 
skin.  The  skin  should  also  be  carefully  examined 
for  any  small  nodules  in  it,  and  undue  sensitiveness 
should  be  noted. 

4.  Examine  Hie  mammary  jjlaud. — First 
look  at  t  lie  breast  and  observe  its  size,  whether  smaller 
or  larger  than  its  fellow  ;  its  shape,  whether  normal, 
gathered  in  to  itself,  or  misshapen  ;  its  fosiiion, 
whether  displaced  in  any  directioii.  In  some  cases 
the  efiect  of  disease  is  so  closely  like  that  of  a  surgica 
removal  that  the  student  may  easily  be  deceived  on 
the  point.  Then  feel  the  breast  with  the  palmar 
surface  of  the  fingers  pressed  flat  towards  the  ribs, 
and  notice  Avhether  the  consistence  and  "  feel  "  of 
the  gland  is  uniform,  or  whether  llierc  is  a  lump 
or  mass  which  the  flat  fingers  appreciate  as  differ- 
ing in  consistence  from  the  rest  of  the  breast :  if 
so,  we  say  there  is  a  "  iumour  "  in  the  breast.  It 
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is  very  important  to  remember  that  the  presence  of 
a  tumour  must  never  be  determined  by  what  is  felt 
when  the  breast  is  grasped  between  the  fingers  and 
the  thumb  ;  when  examined  in  tliat  way  a  healthy 
breast  may  give  the  sensation  of  a  tumour.  Only 
after  the  presence  or  absence  of  a  tumour  has  been 
determined  hj  the  hand  placed  flat  upon  the  breast 
must  the  gland  be  examined  in  any  other  way.  If 
there  is  nothing  that  can  be  identified  as  a  "  tumour,'' 
feel  carefully  the  consistence  of  the  gland  and  note 
any  fine  nodular  unevenness,  such  as  would  be  caused 
by  distended  or  enlarged  acini,  or  if  any  part  or  the 
whole  of  the  gland  feels  firmer  than  it  should. 

Then  examine  the  mobility  of  the  breast  over  the 
chest-wall.  Get  the  patient  to  press  the  palms  of 
her  hands  firmly  together,  and  so  to  fix  the  pectoral 
muscles  by  putting  them  into  strong  contraction, 
then  notice  to  what  extent  this  limits  the  range 
within  which  the  mamma  can  be  moved.  The 
healthy  breast  affords  a  ready  standard  of  com- 
parison :  it  will  be  found  that  fixing  the  pectoral 
muscle  always  limits  to  some  extent  the  mobility 
of  the  mamma  ;  but  in  cases  where  either  inflamma- 
tion or  a  growth  has  extended  from  the  gland  to  the 
fascia  over  the  muscle,  the  breast  becomes  as  fixed 
as  the  muscle. 

5.  Examine  the  lymphatic  (jiauds. — The  ex- 
amination should  be  made  with  the  patient  sittiu" 
or  standing,  the  arm  partly  abducted  and  held  by 
an  assistant,  so  that  the  patient's  muscles  are  re- 
laxed ;  the  surgeon,  sitting  or  standing  in  front  of 
the  patient,  should  pass  his  fingers  to  the  top  of 
the  axilla  and  first  gently  feel  all  the  tissues  be- 
tween the  skin  and  the  ribs  as  he  passes  his  fin<fers 
down;  and  then  a  similar  examination  of  the  an- 
terior, posterior,  and  outer  walls  of  the  space  should 
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be  made.  Tlie  size,  consistence,  and  fixity  of  the 
glands  are  the  points  to  be  noticed.  Compare  them 
with  those  in  the  opposite  axilla.  Do  not  mistake 
the  edge  of  the  pectoral  muscle  or  a  rib  for  an  en- 
larged gland,  nor  a  hard  fixed  gland  or  mass  of  glaud.s 
for  a  rib  ;  a  more  common  error  is  to  miss  an  en- 
larged gland  by  not  exj^loring  the  whole  axilla.  It 
is  very  diiEcult  to  feel  a  small  firm  gland  in  a  fat 
axilla,  and  a  firm  gland  adherent  to  a  rib  may  be 
very  readily  overlooked. 

Having  explored  the  axilla,  stand  behind  the 
patient  and  examine  the  glands  immediately  below 
and  above  the  clavicle,  comparing  carefully  the 
two  sides.  It  should  be  remembered  that  the  axil- 
lary glands  are  enlarged  during  and  shortly  after 
lactation  ;  they  are  also  enlarged  by  inflammation 
of  the  breast  or  of  the  skin  over  it,  and  they  may 
be  the  seat  of  disease  quite  independent  of  that  in 
the  breast,  such  as  tubercle  or  lymphadenoma. 

Tumour  o£  the  breast. — Having  decided  that 
there  is  a  tumour  in  the  breast,  the  surgeon  should 
continue  the  examination  to  ascertain  the  following 
facts  about  it : 

1.  Its  relation  to  the  gland. — The  first  and  most 
important  fact  to  determine  about  any  breast  tumour 
is  whether  it  is  fixed  to  a  part  of  the  breast,  or  is 
merely  lying  within  the  gland  but  not  adherent  to  it. 
Notice  first  the  outline  of  the  tumour,  whether  it  is 
sharply  defined  or  gradually  fades  ofi  into  the  gland, 
and  then,  fixing  the  breast  by  pressing  it  against  the 
chest- wall  on  either  side  of  the  tumour  with  the 
fingers  of  one  hand,  attempt  to  move  the  tumour 
with  the  other  ;  sometimes  by  passing  the  fingers 
over  the  surface  one  can  feel  a  tumour  moving  in 
the  gland,  or,  on  the  other  hand,  can  ajipreciate 
that  it  is  absolutely  fixed  to  it.    It  may,  however, 
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be  quite  difficult  to  determine  this  very  important 
point.  While  making  tL.s  examination,  notice  the 
part  of  the  gland  in  which  the  tumour  lies.  All 
malignant  (jtoivlhs,  abscesses,  cysts,  and  granulomala  are 
inseparahly  allached  to,  and  form  jjart  of,  tlie  gland ; 
fibromata  and  adenomata,  on  the  other  hand,  if  of 
any  .size,  are  cncapsulcd  growths  lying  more  or  less 
loosely  in  the  gland.  This  single  observation,  there- 
fore, may  at  once  narrow  down  the  diagnosis  very 
materially. 

2.  Consistence  of  the  tumour.  —  Next  determine 
whether  the  tumour  is  solid  or  fluid.  Notice  its  out- 
line, whether  rounded  and  clearly  defined,  smooth, 
and  miiformly  tense,  like  a  cyst ;  uneven  on  the  sur- 
face, like  a  fibro-adenoma ;  flatter,  firm,  and  only 
sUghtly  nodular,  like  many  cases  of  scirrhus.  Feel 
carefully  for  fluctuation,  or  elasticity,  bearing  in 
mind  that  this  may  be  very  difficidt  to  appreciate  in 
very  small  or  very  tense  cysts,  in  cysts  lying  deep  in 
full  mammse,  and  in  deep  abscesses.  A  soft  sarcoma 
may  give  a  perfect  sense  of  fluctuation.  Where  there 
is  doubt  whether  a  tumour  is  solid  or  fluid,  it  should 
always  be  punctured  with  an  exploring  syringe  ;  if 
fluid  is  withdrawn  the  cavity  should  be  emptied  to 
determine  whether,  as  a  result,  the  tumour  has 
wholly  or  only  partially  disappeared. 

The  firmness  of  carcinoma  is  one  of  its  very 
important  features,  and  the  detection  of  a  firm 
nodule  or  edge  will  often  enable  the  recognition  of 
a  scirrhous  growth  in  a  larger  area  of  chronic  mastitis. 

3.  Influence  of  the  tumour  upon  the  breast  and  surround- 
ing tissues. — Under  this  heading  there  are  three  dis- 
tinct points  : 

(a)  Evidence  of  infiUraiion  in  the  fact  of  the 
tumour  extending  beyond  the  gland  in  which  it 
arose  into  the  fat  around,  the  skin  over,  or  the  muscle 
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beneath  it.  This  infiltration  is  only  seen  in  malig- 
nant growths  and  in  certain  cases  of  inflammation 
— it  is  therefore  an  extremely  valuable  aid  to  diag- 
nosis, {b)  Contraction.  Many  sweUings  as  they  en- 
large displace  the  surromiding  tissues  ;  but  with  the 
development  of  most  cases  of  scirrhus,  contraction 
of  the  growth  occurs,  and,  as  the  periphery  of  the 
tumour  is  always  fixed  to  the  tissue  in  which  it  grows, 
the  contraction  tells  upon  these  tissues  and  so  causes 
retraction  of  the  nipple  when  galactophorous  ducts 
are  involved,  or  dimpling  or  more  marked  pucker- 
ing of  the  skin  over  it ;  m  some  cases  the  whole 
gland  is  shrunken  and  drawn  in  towards  the  growth. 
To  recognize  that  a  tumour  contracts  as  it  develops 
is  a  most  important  step  in  diagnosis,  (c)  (Edema. 
Occasionally  there  is  found  a  little  oedema  of 
the  skin  and  subcutaneous  tissue  over  a  lump 
in  the  breast ;  it  is  evidence  of  inflammation,  and 
may  aid  in  the  recognition  of  a  chronic  abscess. 

4.  Evidence  of  infectivity.  —  Carcinoma  infects  the 
axillary  glands  at  a  venj  early  period  ;  it  is  rare 
to  meet  with  a  case  of  scirrhus  in  which  a  careful 
examination  of  the  axilla  does  ]iot  reveal  at  any 
rate  some  hardeiuiig  and  enlargement  of  a  gland. 
The  infected  gland  may  be  single,  or  there  may 
be  several  enlarged  glands  more  or  less  closely 
matted  together.  Evidence  of  the  infective  nature 
of  the  tumour  may  also  be  found  in  secondary 
nodules  of  growth  in  the  skin  over  and  around  it, 
and  later  on  in  distant  parts,  such  as  tlic  liver, 
lungs,  ovaries,  and  l)ones. 

5.  The  shape  of  the  tumour  should  be  noticed, 
whether  globular  or  ovoid,  squarish,  lobed  or  iinely 
lobulated. 

Cysts  and  abscesses  arc  rounded  m  outhne ; 
cancer  is  often  cubical ;  fibro-adenomata  are  usually 
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finely  lobiilated.  Chronic  mastitis  may  cause  a 
swelling  of  one  or  more  of  the  lobes  of  the  breast, 
or  it  may  have  a  very  irregular  outline. 

6.  Number  of  !he  tumours. — Cysts  are  often  mul- 
tiple, fibromata  are  frequently  so  ;  occasionally  more 
than  one  chrouic  abscess  may  be  found,  very 
rarely  is  more  than  one  primary  sciirhoiis  growth 
seen.  There  miy  l)e  a  simultaneous  development 
of  scirrhiis  in  the  two  breasts. 

7.  The  history  of  the  case,  including  the  sex  and  age 
of  the  patient,  the  occurrence  of  pregnancy,  mis- 
carriage, lactation,  and  the  duration  and  rate  of 
growth  of  the  tumour,  are  all  points  to  be  carefully 
noted. 

The  part  having  been  examined  in  this  systematic 
manner,  cases  of  mammary  disease  can  be  readily 
grouped  as  follows  : 

Cases  of  acute  enlargement  of  the  breast. 

Cases  of  chronic  disease  other  than  tumour. 

Cases  of  tumour  of  the  breast. 

The  individual  members  of  each  group  may  be 
diagnosed  by  attention  to  the  points  about  to  be 
enunierated. 

A.  Cases  of  Acute  Enlargement  of  the  Breast 

1.  If  in  a  nursing  woman  a  lobe  of  the  gland  or 
the  whole  breast  is  swollen  and  firm,  the  surface  bein" 
irregular  owing  to  the  distension  of  the  glandular 
acini,  the  skin  not  reddened  nor  fixed  to  the  gland 
and  the  part  not  acutely  painful  or  tender  nor  the' 
body  temperature  raised,  it  is  a  case  of  milk-congestion. 
Examine  the  nipple  carefully  for  any  cause  of  obstruc- 
tion to  a  duct  or  ducts.  The  axillary  glands  will  be 
found  slightly  enlarged. 
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2.  If  the  breast  is  acutely  painful  and  tender,  the 
skin  over  it  bright  red  in  colour,  and  the  outline  of 
the  glandular  tissue  blurred  by  03dema,  it  is  a  case 
of  acute  mastitis.  The  temperature  is  raised,  and  there 
are  the  usual  signs  of  inflammatory  fever.  The 
axillary  glands  are  enlarged  and  tender.^ 

3.  If  in  such  a  case  the  swelhng  is  "  pomtmg, 
or  is  found  to  fluctuate,  there  is  a  mammary  abscess. 
In  the  absence  of  these  signs  an  abscess  is  to  be 
diagnosed  if  the  swelling  has  increased  after  the 
first,  if  the  area  of  redness  has  extended,  if  the 
tension  is  great,  if  the  pain  has  become  throbbing, 
or  if  there  is  marked  subcutaneous  cedema. 

4.  If  the  breast  is  prominent,  the  skin  stretched, 
and  the  nipple  pointing,  and  if  pressing  the  gland 
back  against  the  chest  causes  pain  and  gives  a  yield- 
ing sensation  as  of  fluid  under  the  mamma,  and 
particularly  if  there  is  a  swelUng  at  the  axillary 
border  of  the  gland,  which  becomes  more  tense  and 
prominent  when  the  gland  is  pressed  back,  the 
diagnosis  of  submammary  abscess  sliould  be  made 

Such  an  abscess  may  be  acute  or  chronic.  When 
-  acute  it  is  secondary  to  mammary  abscess  or  to  a 
wound  of  the  part.  Chronic  submammary  abscess 
is  either  tuberculous  or  mycotic.  Tuberculous 
abscesses  are  generaUy  secondary  to  disease  of  ribs  ; 
actinomycosis  in  this  situation  appears  to  be  always 
secondary  to  the  disease  in  the  limg.  )^hen 
in  any  case  of  mammary  abscess  pus  is  lound 
pointing  at  the  margin  of  the  gland,  or  smuse^  are 
•  here  met  with  along  which  a  probe  passes  deep  to  the 
gland,  it  is  evident  that  submammary  suppuration 

has  occurred.  r  ,i      i  ;„ 

5.  An  acute  swellmg  with  redness  of  the  skm, 
superficial  oedema,  and  the  speedy  development  ot  a 
fluctuating  and  pointing  swellmg,  without  enlarge- 
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mont  and  hardening  of  tlic  mamma  itself,  is  a  sub- 
cutaneous or  supramammary  abscess. 

G.  If  the  breast  has  rapidly  become  enlarged  and 
firm,  and  the  skin  over  it  is  red  and  fixed  to  the 
gland,  and  the  gland  i«  fixed  to  tlie  chest-wall,  and 
the  axillary  glands  arc  enlarged  and  firm,  it  is  a  case 
of  acute  carcinoma.  The  rapid  swelling,  the  redness  of 
the  skin,  and  the  accompanying  pyrexia  make  the 
case  closely  resemble  acute  mastitis,  and  this  mis- 
take is  almost  invariably  made  at  first,  particu- 
larly when,  as  often  happens,  the  patient  is  preg- 
nant or  nursing.  The  absence  of  softening,  the 
detection  of  a  nodule  or  some  other  irregularity  of 
the  surface,  and  the  invasion  of  the  skin  and  of  the 
chest-wall  are  the  signs  to  be  particularly  relied  upon 
in  the  diagnosis.  Later,  the  spread  of  the  disease 
to  the  glands  in  the  neck  or  to  other  parts  makes  the 
diagnosis  only  too  plain.  This  foi  ra  of  the  disease  may 
run  its  entire  course  in  three  or  four  months. 

B.  Cases  of  Chronic  Disease  other  than 
Tumour 

1.  If  both  glands  are  found  to  be  unusually 
largo,  not  pauaful,  nor  inconvenient  except  from 
their  bulk  and  weight,  and  of  normal  consistence, 
the  condition  is  hypertrophy.  Remembering  that' 
without  overstepping  the  Hmits  of  health,  the  breast 
attains  a  great  size  in  some  women,  this  diagnosis 
must  only  be  made  when  the  glands  have  attained 
really  excessive  dimensions.  Two  forms  are  to  be 
recognized,  in  one  of  which  the  gland  is  very  loose, 
soft,  and  pendulous,  while  in  the  other  it  is  firmer' 
tenser,  and  projects  forwards.  Hypertrophy  is' 
generally  bilateral,  but  not  always  symmetrical ;  it 
is  most  common  in  young  women,  the  growth  starting 
at  puberty.  ° 

<4 
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2.  When  the  nipple  is  red,  painful,  very  ten- 
der, and  sero-purulent  fluid  is  found  exuding  from 
cracks  or  fissures,  the  condition  is  known  as  cracked 
nipple  ;  ulceration  is  commonest  at  the  tip  and  round 
the  base  of  the  part.  Wh.-n  the  watery  discharge 
dries  into  thin  yellowish  scales,  the  skin  beneath 
these  being  red  and  itching  but  not  acutely  pamful 
and  tender,  it  is  eczema  of  the  nipple.  Small  white 
projections  on  the  top  of  the  nipple  are  epithelial 
plugs  in  the  ducts. 

3.  If  there  is  a  discharge  of  serous  fluid  from 
the  nipple,  determine  by  careful  pressure  with  the 
finger-tip  exactly  the  spot  fi-om  which  this  secretion 
comes,  and  then  feel  very  carefully  for  any  small 
nodule  ;  if  such  can  be  felt  the  case  is  one  of  duct 
papilloma  ;  if  no  nodule  whatever  is  to  be  felt  the  • 
S3cretion  is  from  a  dilated  duct.  If,  however,  the  dis- 
charge is  always  or  occasionally  blood,  it  points  to 
the  presence  of  a  duct  carcinoma  (see  p.  487). 

4.  If  the  skin  is  red,  discharging  a  watery  fluid 
which  stiffens  linen  and  dri:s  into  yellowish  scabs, 
the  condition  is  eczema. 

5.  A  very  chronic  eczematous  condition  ot  the 
areola  and  surrounding  skin  is  known  as  Paget's 
disea-e.  The  affected  surface  may  be  dusky  in 
colour  with  dry  adherent  scales,  or  bright  red  and 
moist  with  a  constant  watery  discharge,  in  eithei 
case,  its  area  slowly  but  progressively  enlarges 
This  peculiar  condition  of  the  surface  of  the  breast 
is  always  to  be  considered  as  definite  evidence  of 
the  presence  in  the  breast  of  a  carcinoma  although 
the  clinical  appearance  of  a  "  lump  in  the  breast 
may  be  delayed  for  months  or  everi  years. 

6.  If  a  part  or  parts  of  a  breast  feel  firmer  than 
normal,  but  do  not  give  the  sensation  of  a  tumour 
when  the  flat  hand  is  pressed  upon  the  part,  ana 
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the  skin  is  not  at  all  dimpled  over  it,  nor  the  mobility 
of  the  gland  lessened,  it  is  a  case  of  chronic  mastitis. 
The  affected  part  may  be  mieven,  from  the  develop- 
ment of  small  cysts  within  it.  One  or  more  of  the 
glands  in  the  axilla  may  be  a  little  enlarged.  This 
affection  is  common  in  women  between  30  and  50 
years  of  age  ;  it  may  be  very  difficult  to  distinguish 
from  early  carcinoma,  and  it  may  be  the  starting- 
point  of  carcinoma.  Chronic  mastitis  is  often  pre- 
sent in  both  breasts  at  the  same  time,  and  often 
attacks  more  than  one  part  of  a  breast  ;  but  neither 
of  these  features  is  quite  distinctive,  as  carcinoma 
may  attack  both  breasts  simultaneously  or  be  mul- 
tiple in  one  breast,  and,  further,  it  may  develop  in 
one  of  two  or  more  areas  of  mastitis.  Mastitis  is  less 
sharply  defined  than  scirrhus,  and  does  not  feel  so 
distinctly  a  nodule  in  the  gland.  In  many  cases 
mastitis  yields  rather  quickly  to  treatment  by  firm 
compression;  scirrhus  does  not,  but,  on  the  other 
hand,  becomes  more  salient  in  the  gland.  This  has 
often  proved  usefid  in  diagnosis.  When,  in  spite  of 
careful  examination,  the  surgeon  is  in  doubt,  he 
should  excise  the  portion  of  the  breast  containing 
the  suspicious  area  and  examine  it  under  the 
microscope. 

7.  If,  without  redness  of  the  skin  or  other  sif^n 
of  inflammation,  gentle  contact  of  the  hand  causes 
pain,  there  is  hypersesthesia  of  the  mamma.  If  this 
tenderness  involves  the  whole  region,  and  if  it  is 
especially  marked  over  the  points  of  exit  of  the 
anterior  and  lateral  cutaneous  nerves  of  the  second 
third,  fourth,  and  fifth  intercostal  spaces,  and  if  the 
pain  radiates  to  the  back  and  shoulder,  it  may  be 
diagnosed  as  neuralgia.  But  if  the  pain  is  elicited  by 
contact  with  certain  spots  only  of  the  breast,  and 
further,  if  at  these  spots  small,  firm,  round  or 'ovoid 
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tumours  movable  under  tlie  skin  and  over  the  breast 
in  one  direction  are  felt,  and  pressure  upon  them 
causes  acute  pain  radiating  over  the  mamma,  the 
tumours  may  be  recognized  as  neuromata,  and  as  the 
source  of  the  hyper assthesia. 

C.  Cases  of  Tumour  op  the  Breast 
1   The  tumour  is  movable  in  tlie  breast  tissue.— («)  If 

the  tumour  is  movable  in  the  breast  tissue  and  is 
firm  in  consistence,  it  is  a  fibro-adenoma.  A  distmct 
ovoid  and  lobulated  outline  and  slow  rate  of  growtia 
are  other  characteristic  features  of  these  tumours. 
They  may  be  found  in  both  breasts  or  multiple  m 
one  breast.  The  patients  are  usually  young  women. 
The  one  special  distinguishmg  feature  of  this  tumour 
is  that  it  is  not  an  infiltrating  growth  and  is  not 
fixed  in  the  breast  tissue.  The  firmer  the  tumour 
the  .greater  the  proportion  of  fibrous  tissue  m  it. 

(I)  A  tumour  which,  like  the  above,  is  movable 
in  the  breast  tissue  but  is  softer  in  consistence  and 
finely  lobulated  is  an  adenoma.  These  tumours  are 
rare  •  they  resemble  the  healthy  gland  m  structure 
and  consistence  ;  they  may  attain  considerable  size, 
displacing  the  breast  to  one  side  and  forming  the 
chief  part  of  the  prominence  of  the  bosom.  ^ 
•  2  The  tumour  fluctuates.— (a)  If  the  swel  mg  ha. 
arisen  during  pregnancy  or  lactation,  is  g  obular  m 
outline,  and  uniform  in  consistence,  without  any  sign 
of  infiammation,  it  is  a  galactocelc  or  ^n^lk-cy  . 
These  tumours  are  usually  in  the  central  part  of  the 

gland  and  painless.  .  n^,,.!,, 

(b)  If  the  swelling  has  arisen  mdependently  oi 
lactation,  and  without  any  evidence  of  inflammation 
and  there  is  no  sign  of  infection  of  ly^pl^'^^jc  «^ 

Burroimdmg  tissue,  it  '«^^^«'""""''?^^'^;,,,,Hrm 
cysts  are  frequently  multiple,  and  vary  much  m 
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size  ;  they  are  most  common  in  women  from  30  to 
50  years  of  age  ;  when  very  small  and  numerous 
they  give  a  shotty  feeling  to  the  breast. 

(c)  If  a  small  lump  which  has  been  known  to  be 
present  for  many  years  takes  on  rapid  growth,  or 
if  from  its  first  appearance  a  swelling  grows  rapidly, 
at  first  as  a  single  cyst,  later  becoming  irregular  in 
outline  with  cystic  projections,  is  painless  and  un- 
accompanied by  glandular  enlargement,  it  is  a  cijst- 
adenoma,  or  Brodie's  tumour.  These  tumours  may 
attain  a  great  size,  and  as  the  tumour  enlarges,  the 
skin  over  it  may  give  way  and  a  fuugating,  easily 
bleeding  mass  protrude.  Such  a  growth  is  dis- 
tinguished from  a  malignant  tumour  by  the  fact 
that  the  skin  is  not  involved  in  the  growth  ;  a  j^robe 
can  be  passed  between  the  thinned  skin  and  the 
intracystic  portion  of  the  growth. 

(d)  If  the  swelling  has  arisen  durmg  lactation  or 
after  a  miscarriage,  and  has  an  ill-defined  outline, 
and  especially  if  there  is  oedema  over  it,  or  the  part 
has  been  or  is  painful,  it  is  a  chronic  abscess.  This 
is  most  often  found  in  the  peripheral  part  of  the 
gland. 

(e)  If  the  fluctuating  swelling  began  as  a  small, 
painless,  solid  nodule,  and  has  slowly  become  larger, 
fluid,  and  more  superficial,  and  the  patient  is  the' 
subject  of  tuberculosis  elsewhere,  it  is  a  chronic 
tuberculous  abscess.  In  these  cases  the  glands  in 
the  axilla  may  also  be  tuberculous. 

In  some  cases  an  exact  diagnosis  can  only  be 
made  if  the  swelling  is  pimctured  and  its  contents 
are  drawn  off  and  examined.  The  fluid  may  be 
pus,  tuberculous  debiis,  may  contain  a  streptothrix 
(actmomyces),  turbid  brownish  or  greenish  mucous 
fluid,  milk,  or  the  clear  watery  fluid  of  a  hydatid 
cyst  in  which  hooklets  can  be  found, 
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3  The  tumour  is  incorporated  with  the  breast  and  is 
solid.— («)  If  in  a  middle-aged  or  elderly  patient 
there  is  oir  the  nipple  a  chronic  ulcer  with  firm 
thickened,  warty  edge,  and  pink,  irregular,  indurated 
base,  discharging  ichorous  lluid,  and  if  the  induration 
and  the  ulceration  steadily  increase  m  area,  while 
the  glands  in  the  axilla  are  enlarged  and  hard,  the 
disease  is  epithelioma  of  tJie  niffle. 

(M  If  there  is  a  firm,  flat,  disc-like  lump  m  the 
areola  with  a  well-defined  rounded  edge,  and  the 
skin  oVer  it  is  fixed  to  this  lump,  and  one  or  more 
enlarged  and  firm  glands  are  felt  in  the  axilla,  it  is 
a  carcinoma.    Later  on  the  skm  ulcerates. 

(c)  If  the  tumour  is  fixed  in  the  breast  tissue,  is 
solid  but  does  not  show  any  evidence  of  mfectiou 
of  lymphatics,  it  is  a  sarcoma.  These  tumours  are 
usually  globular  in  outline,  grow  rapidly,  and  form 
prominent  masses.  In  some  cases  they  grow  slowly 
for  a  time.  They  may  be  so  soft  as  to  fluctuate,  but 
if  they  are  pmictured,  only  blood  is  drawn  oii  ;  or 
cysts  may  develop  in  the  tumour  contammg  dis- 
coloured serous  flmd.  Later  on  these  tumours  may 
fungate  through  an  ulcer  in  the  skm,  but  they  do 
not  involve  the  skin  in  their  growth  so  rapidly  or 
extensively  as  carcinoma  does. 

id)  If 'the  tumour  is  fixed  in  the  breast  tissue, 
beneath  or  close  to  the  areola,  and  is  attended  with 
a  discharge  from  the  nipple,  it  is  cither  a  simple 
distended  duct,  a  duct  papilloma,  or  a  c^^ct  car- 
cinoma. If  the  discharge  is  serous  only,  and  by 
gentle  pressure  it  is  emptied  and  nothmg  can  b. 
felt  of  the  swelling,  it  is  a  cUatcd  galaclophowv. 

'^'%)  If  the  tumour  is  very  small  and  soft,  but  can- 
not be  dispersed  by  gentle  pressure,  and  the  f^^J^ 
from  the  ni])ple  is  sometimes  serum  and  sometimob 
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blood,  and  especially  if  these  symptoms  have  existed 
for  many  months  or  years,  it  is  a  duct  fafilloma. 

if)  But  if  the  tumour  is  enlarging,  or  has  reached 
the  size  of  a  pea,  and  is  at  all  firm,  and  especially  if 
an  enlarged  gland  can  be  felt  in  the  axilla,  it  is  a 
duct  carcinoma. 

(g)  If  the  tumour  is  fixed  in  the  gland  tissue,  is 
solid,  and  has  infected  the  lymphatic  glands,  or 
has  caused  dimpling  of  the  slcin  over  it,  or  retrac- 
tion of  the  nipple,  or  tilting  of  the  nipple  towards 
the  tumour,  it  is  a  scirrhous  or  sj^heroidal-ceUed 
carcinoma. 

Scirrhous  carciuoma.— As  this  is  the  variety 
of  tumour  of  which  the  diagnosis  is  of  most  moment, 
the  characters  to  be  especially  recognized  may  be 
further  pointed  out. 

Clinical  features.— The  first  and  most  important  of 
these  IS  the  mfiUraiinj  mode  of  groiuth.  Beginning 
m  the  gland,  it  is  from  the  first  absolutely  fixed  to 
it  and  immovable  apart  from  it,  and  as  it  enlarges 
it  infiltrates  and  becomes  fixed  in  a  similar  manner 
to  the  skin  over  it  and  to  the  muscles  beneath  it ; 
but  these  latter  phenomena  are  observed  only  when 
the  tumour  has  reached  a  certain  size,  and  with 
very  varying  rapidity  in  different  cases.  Whenever 
this  characteristic  is  well  marked,  scirrhus  must  be 
diagnosed  unless  absolutely  contraindicated 

Contraction  of  the  growth  leads  to  dragging  upon 
the  galactophorous  ducts  and  retraction  of  the  nipple 
and  also  to  puckering-in  of  the  skin  over  the  tumour' 
The  stage  at  which  this  feature  can  be  recognized 
depends  upon  the  situation  of  the  growth:  the  more 
superficial  it  is,  the  earlier  is  dimpling  of  the  skin 
ob.servable;  the  more  central  the  growth,  the  earlier 
is  the  nipple  retracted.  In  some  cases  contraction 
IS  very  marked  ;  it  is  always  a  noteworthy  symptom 
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Glandular  infection  takes  place  early  and  very 
constaatly.  The  affected  glands  like  the  primary 
tumour,  are  firmer  than  normal,  and  usually  pro- 
gressively enlarge.  There  is  great  varia  ion  m  the 
rapidity  with  which  successive  glands  become  in- 
fected, and  also  m  the  relative  size  of  the  primary 
and  secondary  growths.  It  is  important  to  x;eniembe 
that  when  the  original  growth  is  near  the  inner 
margin  of  the  breast,  the  glands  of  the  opposite 
axilla  may  be  involved  quite  early. 

In  addition  to  these  signs,  which  may  be  called 
the  cardinal  signs  of  scirrhus,  there  are  other  pheno- 
mena of  less  constant  occurrence  but  of  diagnostic 
value  when  observed.  Of  these  may  be  mentioned 
especially  : 

Paqet's  disease  of  the  s/cm.-When  a  tumour  is 
found  in  the  breast  associated  with,  and  developed 
ubsequently   to,   this  form   of  chronic  incurable 
eczema,  it  may  with  certamty  be  diagnosed  as 

cancer.  , 
Nodular  growths  in  the  ./.m.-The  presence  o 
firm  nodules  in  the  skm  over  and  around  the  tumour 
in  the  breast  is  eminently  characteristic. 

Vlceration  may  be  a  striking  feature,  and  the  point 
to  which  attention  should  be  directed  ^ 
the  skin  is  implicated  m  the  growth  before  it  bieak 
down,  or  whether,  from  pressure  upon  it,  a  poitioi 
of  Tt  slou.hs  or  ulcerates  and  allows  the  subjacent 
^imoiu  Jof ungate.    This  can  be  readily  ascertamod 
from  the  character  of  the  edge  of  the  ulcei. 

Infiltration  of  the  skin  by  growth  befoi^  idcera- 
tion  is  characteristic  of  carcinoma    Fmigation  o  a 
tumour   through    greatly    thinned   but    non-  nh  - 
trated  skin  is  sometimes  seen  m  sarcoma  oi  cjst 
adenoma.  .  - 


xxxiv]       .SOIRRTIOUS   C'AKC!INOMA  489 

The  facts  in  relation  to  age,  heredity,  pain,  and 
cachexia  are  not  of  a  nature  to  aid  materially  in 
the  diagnosis  in  cases  otherwise  obscure. 

Varieties  of  scirrlius. — Sciirhus  occurs  in  the  breast 
in  several  forms,  and  the  following  varieties  at  least 
can  be  clearly  recognized  : 

1.  The  tuberous,  where  a  distinct  tumour  is  de- 
veloped which  grows  steadily,  and  in  which  progressive 
new  formation  is  the  most  characteristic  feature. 

2.  The  ulcerative,  in  which  the  growth  quickly 
and  widely  ulcerates. 

3.  The  cicatricial,  characterized  by  slow  develop- 
ment, and  great  contraction  of  the  growth,  which 
draws  in  towards  itself  all  the  surrounding  parts, 
making  a  deep  pucker  in  the  breast  or  subcutaneous 
tissues. 

4.  The  atrophic  form,  an  exagge;ation  of  the  last. 
The  growth  of  this  is  very  slow,  the  tumour  very 
small  and  very  firm,  ulceration  is  postponed  for  a 
long  time  even  if  it  ever  occurs,  lymphatic  infection 
is  slow  and  mild,  and  the  whole  disease  lasts  for 
many  years.  The  subjects  of  this  form  are  usually 
of  advanced  years. 

5.  The  lympliatic  form,  in  which,  with  a  small, 
slowly  progressing  primary  growth,  there  is  rapid 
and  extensive  infection  of  lymphatic  glands,  which 
is  the  chief  source  of  the  patient's  sufferings. 

6.  Cancer  "  en  cuimsse,"  in  which  the  growth 
occurs  widely  in  the  skin  in  the  form  of  scattered 
nodules,  spreading  and  quickly  running  together  into 
an  unyielding  cuirass-like  casing  of  the  chest. 

7.  The  acute  form,  which  has  already  been  de- 
scribed {see  p.  481). 

In  certain  cases  the  nature  of  a  tumour  in  the 
breast  is  seldom  if  ever  determined  before  removal 
and  apart  from  microscopical  examination,  e.g.  very 
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small  tumours,  and  endothelioma,  enchondroma, 
myxoma,  gumma,  hydatid  and  lymphatic  cyst. 

Diseases  oi  the  male  breast. — Chronic  mas- 
titis, spheroidal-celled  carcinoma,  squamous  epithe- 
lioma, cysts,  and  sarcoma  occur  in  the  male,  and 
are  to  be  recognized  by  the  same  features  as  in 
the  female.  Owing  to  tlie  small  size  of  the  mamma 
in  the  male  it  is  more  difficult  to  distinguish  between 
chronic  mastitis  and  early  carcinoma  than  in  the 
female.  Infiltration  of.  the  skin,  a  nodular  outline 
of  the  lump,  and  enlargement  of  the  lymphatic  glands 
are  the  diagnostic  signs  of  carcinoma. 


CHAPTER  XXXV 


DIAGNOSIS   OF   DISEASES   OF  THE 
ABDOMINAL  WALL 

Only  some  of  the  diseases  of  the  abdominal  wa 
are  peculiar  to  this  region,  or  present  special  diflS.- 
culties  in  diagnosis. 

Th'?re  is  a  small  group  of  congenilal  malformations 
of  the  umbilicus,  of  which  hernia  {see  Chap.  XLL) 
is  the  most  common.  A  bright-red  fleshy  growth 
at  the  umbilicus,  presenting  a  smooth  surface,  and 
a  short  central  canal,  and  discharging  mucus,  is  an 
adenoma  or  fohjpus  ;  but  if  it  is  lobular  in  outline, 
discharges  pus,  and  has  no  central  canal,  it  is  a 
granuloma.  Should  the  umbilicus  be  excoriated  and 
a  watery  fluid  escape  from  it,  this  is  probably  urine 
flowing  through  a  urachal  fistula.  The  detection  of 
urea  will  determine  that  the  fluid  is  urine.  The 
urethra  should  then  be  examined  for  stricture.  Con- 
genital/ccc  (I,  hiliarij,  or  (jastric  fisiulce  are  sometimes 
met  with. 

When  there  is  a  direct  communication  between 
the  skin  and  the  intestine,  so  that  the  mucous  mem- 
brane is  continuous  with  the  skin,  the  condition  is 
spoken  of  as  an  artificial  anus.  The  surgeon  will 
know  by  the  reaction  and  appearance  of  the  discharge 
what  part  of  the  aUmentary  canal  is  opened.  Ho 
should  look  carefully  at  the  "  spur  "  of  the  intestine, 
which  projects  into  and  sometimes  blocks  up  the 
lumen  of  the  tube,  to  ascertain  whether  there  is  a 
coil  uf  intestine  protruding  behind  it;  this  can  be 
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felt,  or  on  manipulatiou  a  gurgle  may  be  detected. 
A  fcBcal  fisiul'i  may  be  met  with  iu  any  part  of  the 
abdominal  wall. 

Biliary,  pancreatic,  and  gastric  fislulw  are  recog- 
nized by  the  chemical  and  digestive  characters  of 
the  fluid  escaping  from  them. 

A  sinus  may  be  met  with  as  the  result  of  an 
abscess  in  the  abdominal  wall,  or  in  the  abdominal 
cavity  ;  the  history  of  the  case,  the  presence  of  other 
signs  of  disease,  such  as  curvature  of  the  spine  or 
tumour  in  the  abdomen,  and  the  recognition  of 
specific  organisms  in  the  discharge,  will  determine 
the  diagnosis. 

Tumours  ol  the  abdominal  wall  are  to  be 
distinguished  from  tumours  of  the  abdominal  cavity 
by  their  mobility  with  the  belly-waU,  and  by  the 
fact  that  they  become  more  prominent  when  the 
abdominal  muscles  contract,  as  in  coughing  ;  abdo- 
minal tumours,  if  movable,  move  independently  of  the 
tissues  over  them.  In  some  cases  tumours  beginning 
in  the  abdominal  wall  grow  into  the  cavity  and  be- 
come adherent  to  the  viscera,  and  intra-abdominal 
growths  may  extend  into  the  belly-waU.  The  most 
common  tumours  are  hernias,  irmbilical  or  ventral 
(Chap.  XLI.),  lipoma,  fibroma,  sarcoma,  epithe- 
lioma, and  abscess.  Lipoma  may  be  met  with  in  the 
subcutaneous  tissue,  but  the  more  important  variety 
occurs  in  the  form  of  small  overgrowths  of  the  fat 
of  the  subserous  tissue  projecting  through  aper- 
tures in  the  linea  alba  above  the  umbilicus.  These 
are  felt  as  small,  lobulated,  irreducible  swellings, 
fixed  on  their  deep  aspect,  movable  under  the  skin. 
They  may  be  tender,  and  are  sometimes  associated 
with  vomiting  and  dyspepsia  ;  they  have  been  called 
"  fatty  hernias,"  but  are  to  be  distinguished  from 
true  hernia. 


xxxv] 


PARIETAL  TUMOURS 


493 


A  haematoma  in  the  sheath  of  the  rectus  muscle 
forms  a  tense  and  tender  swelling  of  elongated  form, 
dull  on  light  percussion.  It  becomes  more  prominent 
when  the  patient  coughs,  and  is  by  this  fact  dis- 
tinguished, when  on  the  right  side,  from  an  enlarged 
gall-bladder,  or  from  an  intra-abdominal  swelling 
duo  to  appendicitis. 

An  ill-defined,  firm,  slowly  growing  or  stationary 
tumour  of  the  deeper  layers  of  the  abdominal  wall 
is  a  fibroma  or  desmoid  tumour ;  this  occurs  most  often 
in  women  who  have  borne  children ;  it  grows  from 
and  along  the  deep  layer  of  the  sheath  of  the  rectus, 
and  forms  an  elongated,  irregular  fibrous  mass.  This 
tumour  may  recur  after  apparently  complete  re- 
moval, and  tends  with  the  passage  of  time  to  become 
definitely  sarcomatous  in  character. 

An  ovoid  or  globular  mass,  firm  in  consistence, 
attached  to  the  broad  muscles  of  the  abdominal 
wall  and  steadily  increasing  in  size,  is  a  sarcoma. 
Sarcoma  may  arise  in  an  irreducible  omental  um- 
bilical hernia. 

Epithelioma  of  the  umbilicus  occurs  in  two  forms  : 
(1)  as  a  primary  squamous  epithelioma  of  the  sur- 
face of  the  skin  with  enlargement  of  glands  in  axillaj 
and  groins  ;  and  (2)  as  a  columnar  epithelioma  of 
the  subcutaneous  tissue,  secondary  to  a  similar 
growth  in  the  stomach  or  intestine,  and  situated  in 
the  subcutaneous  tissue.  In  some  cases  such  a 
secondary  growth  is  the  first  indication  of  the  pres- 
ence of  the  disease  in  the  digestive  tract. 

Abscess  in  the  abdominal  wall  may  be  superficial 
or  deef  ;  the  former  is  easily  diagnosed  by  the 
fluctuation  and  the  signs  of  acute  inflammation. 
Deej)  abscess  may  form  in  the  sheath  of  the  rectus 
muscle  or  underneath  the  muscular  aponeuroses.  If 
a  tumour  with  the  signs  of  inflammation  (pain. 
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tenderness,  heat,  and  redness)  forms  m  the  belly- 
wall,  and  its  outline  corresponds  to  one  of  the 
divisions  of  the  rectus  muscle,  it  is  an  abscess  m  the 
sheath  of  this  muscle.  Fluctuation  is  very  difficult 
to  obtain  in  acute  abscess,  and  the  mduration  and 
surrounding  oedema  are  marked  ;  in  chronic  abscess, 
induration  "and  oedema  are  absent  and  fluctuation_  is 
more  distinct.  These  abscesses  are  to  be  distin- 
guished from  pointing  intra-abdominal  abscesses  by  . 
the  absence  of  an  expansile  impulse  on  coughing, 
and  by  the  entire  irreducibility  of  the  sweUmg  by 
pressure.  Great  care  is  required  to  distmgmsh  the 
thrusting  impulse  of  swellings  in  the  abdominal 
wall  from  the  increased  tension  and  filling  out  of 
the  tumour  which  characterize  fluid  swellings  of  the 
cavity  extending  into  the  walls.  The  suhafoneuroiic 
abscesses  can  only  be  distinguished  from  localized  col- 
lections of  pus  in^the  peritoneal  cavity  by  operation. 


CHAPTER  XXXVI 

DIAGNOSIS  OF  ABDOMINAL  SWELLINGS 

The  patient  should  lie  flat  on  tlie  back  on  a  couch 
in  a  good  light  coming  from  above  or  from  over 
the  foot  of  the  couch,  and  the  whole  abdomen  should 
be  exposed  to  view.    The  following  methods  of 
examination  should  be  used. 

Inspeetiou  quicldy  shows  the  size  and  general 
contour  of  the  abdomen,  and  the  freedom,  uniformity 
or  otherwise  of  abdominal  respiratory  movements. 
Irregularities  of  the  surface  should  be  carefully  noted, 
and  particularly  any  visible  peristalsis,  or  such  an 
outlme  as  mdicates  the  prominence  of  intestinal  coils, 
stomach,  uterus,  or  bladder. 

Palpatiou.— Place  the  warm  hand  gently  and 
quite  flat  on  the  abdomen,  pass  it  carefully  over 
the  whole  surface,  and  take  note  of  the  resistance 
ielt,  and  of  any  variation  in  this  resistance  in  different 
parts. 

If  any  unusuf  1  or  locahzed  resistance  is  felt 
notice  particularly  the  position,  size,  and  shape  of 
tins  resistant  part,  its  consistence,  the  presence  or 
absence  of  fluctuation  or  of  a  fluctuation  wave  in 
It  {see  p.  221),  and  whether  it  can  be  moved  by 
I  lie  liands.  •' 

IVreus.sioii.-First   percuss    lightly    over  the 
whole  surface  and  notice  any  change  in  the  nor- 
mally resonant  area  or  in  the  usual  degree  of  rcson 
ance.    Then  percuss  more  deeply  and  notice  again 
the  same  points.    If  any  abnormal  dullness  is  found 
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carefully  note  its  extent,  and  whether  it  is  con- 
stant or  shifts  under  the  influence  of  gravity  as 
the  patient  moves  first  on  to  one  side  and  then  on 
to  the  other.  If  increased  resonance  is  observed, 
it  should  be  noted  whether  the  accumulated  gas 
which  causes  it  is  in  the  stomach,  in  the  intestine 
—small  or  large— is  free  in  the  abdominal  cavity, 
or  is  pent  up  in  some  limited  space  in  an  abscess 
cavity.  By  auscultatory  percussion  it  may  be  possible 
to  ascertain  that  the  gas  in  a  particular  resonant 
area  is  or  is  not  contained  in  the  stomach  or  m 

the  colon.  , 

The  relation  of  the  resonant  and  dull  areas  must  be  tuli.y 
investigated.  If  this  can  be  varied  by  the  position  ot 
the  patient,  it  shows  that  liquid  and  gas  are  m  one 
and  the  same  cavity,  the  gas  being  eitlier  free  or  con- 
tained in  the- very  mobile  intestine.  If  the  resonant 
area  is  above  and  the  dull  area  below,  it  shows 
that  there  is  some  abnormal  structure  pushing  up 
the  intestines.  If  the  duU  area  is  above  and  the 
resonant  area  below,  the  pathological  structure  has 
grown  fi-om  above  and  has  pushed  down  the  stomach 
Ind  intestines,  or  possibly  the  in'estmes  only.  It 
there  is  dullness  in  the  fi-ont  of  the  abdomen  and 
resonance  in  one  or  both  flanks  over  the  colon,  the 
dull  structure  is  quite  certainly  within  the  peritonea 
cavity  •  while  if  the  abdomen  is  resonant  on  ligtit 
percussion  and  dull  on  deeper  percussion,  there  is 
some  dull  substance  behind  the  peritoneum. 

Tcstiuq  Ibc  mobility  oi  the  l,.mo«r.-There 
are  three  w'ays  of  testing  the  mobility  of  an  abdominal 

tumour :  -,  ^      t.  u 

1.  Grasp  it  in  the  hands  and  try  to  move  it 
from  side  to  side,  from  above  down,  and  m  some 
cases  from  before  back.  By  this  means  not  oul> 
the  fact  of  ils  mobility  or  fixity  is  ascertametl,  but 
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also  the  direction  and  range  of  the  mobility;  and 
in  some  cases  it  is  possible  to  make  out  that  the 
mobility  is  like  that  of  a  pendulum,  and  that  the  . 
tumour  is  really  fixed  at  one  end  and  swings,  as 
it  were,  on.  that.  For  instance,  a  distended  gall- 
bladder can  be  moved  from  side  to  side,  but  its 
fundus  moves  farther  than  its  neck  ;  and  an  ovarian 
tumour  can  be  felt  to  be  fixed  below  and  yet  move 
quite  notably  at  its  upper  end.  The  direction  of 
mobiUty  is  of  value  in  such  cases  as  "  movable 
kidney,"  where  the  kidney  moves  freely  vertically 
but  hardly  at  all  transversely. 

2.  Get  the  patient  to  breathe  deeply  and  notice 
whether,  and  to  what  extent,  the  tumour  is  moved 
by  the  full  descent  of  the  diaphragm.  It  is  the 
movable  tumoui's  which  lie  in  immediate  contact 
with  the  diaphragm  that  are  especially  moved  by 
it,  such  as  the  hver — including  the  gall-bladder — 
the  kidneys,  the  spleen,  and  the  stomach. 

3.  In  certain  cases  we  can  alter  the  position  of 
a  particular  viscus,  and  then  notice  whether  the 
tumour  is  moved  at  the  same  time  or  not.  Thus, 
by  distending  the  stomach  we  can  move  a  still  mobile 
tumour  of  the  pylorus,  or  a  tumour  of  the  stomach- 
wall,  or  a  mass  of  hair  lying  in  its  cavity. 

By  one  or  more  of  these  methods  the  mobility 
of  a  tumour  can  be  ascertained,  and  much  learnt 
from  the  facts  thus  obtained.  The  studi  nt  must 
remember  the  natural  range  of  movement  of 
nearly  all  of  the  abdominal  viscera,  especially  the 
great  omentum  and  the  coils  of  the  jejunum  and 
ileum  and  their  mesentery,  and  he  must  bear 
in  mind  that  in  certain  conditions  this  mobility 
may  be  greatly  increased,  as  in  movable  kidney 
and  wandering  spleen.  It  must  always  be  remen^- 
bcred  tliat  a  tumour  of  a  naturally  movable  part 
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may,  by  extension  of  its  growtli,  by  the  formation 
of  adhesions,  or  even  by  its  mere  size,  become  fixed. 
Determiniii(|  the  oulliuc  ol  llie  tumour. — 

Pass  the  hand  carefully  over  the  tumour  and  note 
its  general  outline  and  any  projections  or  depressions 
in  it.  (1)  This  will  show  whether  the  outline  of  the 
tumour  resembles  that  of  cither  of  the  solid  viscera : 
e.g.  the  sharp  lower  edge  of  the  liver,  the  notch  in 
the  anterior  border  of  the  spleen,  the  rounded  lower 
pole  and  the  hilum  of  the  kidney,  are  quite  character- 
istic. (2)  A  globular  outline  or  globular  projections 
are  characteristic  of  fluid  tumours  ;  a  nodular  sur- 
face is  often  met  with  in  solid  growths,  and  especi- 
ally in  malignant  growths.  But  in  the  abdomen  we 
must  remember  that  tlie  nodular  outline  of  benign 
tumours  of  the  uterus,  of  isecal  tumours,  and  of 
the  solid  masses  in  tuberculous  peritonitis  is  very 
characteristic.  The  dimpled  surface  of  cancerous 
nodules  in  the  liver  is  vevy  characteiistic  when  it 
can  be  felt. 

Determining  the  consislenee  of  (he  tumour. 

—  As  in  other  parts,  it  is  very  important  to  distin- 
guish between  solid  and  fluid  tumours  ;  in  the  ab- 
domen we  have  in  addition  gas-coiitaining  tumours  " 
of  the  stomach  and  intestines,  and  gaseous  abscesses. 
The  methods  of  examining  a  tumour  with  this  object 
are  described  at  p.  221. 

Effects  of  emplylufj  or  dislendiufj  llie 
hollow  viseera — The  stomach  can  be  emptied  by 
a  siphon  tube,  or  distended  with  carbon-dioxide  ga<. 
The  urinary  bladder  can  be  rmpiied  by  a  catheter, 
or  distended  with  gas  or  liquid.  The  rectum  and 
colon  nmy  be  emptied  by  purgatives  or  enemata, 
or  distended  with  gas  o  '  liquid.  The  jielvis  of  tlic 
kidney  may  be  ein])tietl  liy  a  ure'.eial  catlu'ler.  By 
these  means  much  may  be  loaint.    If  the  em|)t}nug 
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of  a  hollow  viscus  dissipates  the  tumour,  its  nature 
is  at  once  revealed  ;  many  a  suspected  abdominal 
tumour  has  disappeared  when  the  bladder  has  been 
emptied  !  The  effect  on  the  position  of  the  tumour, 
and  on  its  accessibility,  of  emptying  or  distending 
a  hollow  viscus,  is  sometimes  vcrj^  notable.  For 
instance,  a  stomach  tumour  may  shrink  up  beneath 
the  ribs  or  be  displaced  to  or  below  the  umbilicus 
a  distended  colon  may  almost  conceal  a  tumour 
ying  behind  it. 

X-rays  are  used  in  two  ways  in  the  diagnosis 
of  abdominal  tumours.  Tumours  are  opaque  to  the 
rays,  and  their  exact  position  and  relation  to  the 
other  abdominal  organs  can  be  studied  on  the  fluor- 
escent screen  and  in  skiagrams.  In  this  way  an 
enlargement  of  the  liver  pushing  upwards  the  dia- 
phragm, or  a  subphrenic  abscess,  can  be  seen,  and 
even  the  intimate  structure  as  well  as  the  attach- 
ment of  an  exostosis  can  be  studied.  It  is  also  pos- 
sible to  pass  into  the  aUmentary  canal,  the  bladder, 
and  the  pelvis  of  the  kidney  substances  specially 
opaque  to  X-rays,  and  study  thereby  the  relation  of 
the  tumour  to  the  various  parts  of  the  ahmentary 
canal  and  to  the  bladder  and  pelvis  of  the  kidney. 
A  meal  containing  barium  can  be  traced  as  it  jjasses 
from  stomacli  to  rectiun,  or  a  barium  enema  traced 
ujjwards.  {See  also  C'iiap.  XXXIX.)  The  bladder 
ajul  tlic  renal  pelvis  can  similarly  be  filled  witli 
solution  of  collargol,  or  sodium  bromide,  and  the 
relation  of  its  black  shadow  to  the  less  (h'lisc  shadow 
of  the  tumour  studied. 

Pelvic  oxsimiiiatiou. — A  finger  in  the  rectum 
or  vagina  can  detect  if  any  part  of  the  tumour  lies 
within  the  pelvis,  and  determine  its  relation  to  or 
connexion  with,  one  or  other  of  the  pelvic  viscera 
and  to  the  pelvic  wall.    By  n)cans  of  a  ■sigmmdoscope 
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the  inner  surface  of  a  growtli  of  tlie  rectum  or  lower 
segment  of  the  pelvic  colon  can  be  seen.  {See  also 
Chap.  XLII.) 

Examination  under  anaisthcsia  is  of  great 
value,  not  only  because  it  enables  the  surgeon  to 
make  his  examination  without  causing  any  distress 
to  his  patient,  but  also  because  in  deep  aniiesthesia 
complete  muscular  relaxation  is  obtained  and  the 
confusing  effects  of  voluntary  or  reflex  muscular 
contraction  are  eliminated. 

Examination  oi  other  organs. — Notice  in  the 
male  whether  both  testicles  are  in  the  scrotum,  or 
whether  either  has  never  descended  ;  or  if  one  has 
been  excised — if  so,  inquire  for  what  reason.  Any 
tumour  o£  or  about  the  testicle,  either  a  malignant 
growth  or  a  hydrocele,  will  be  taken  note  of. 

In  the  female  an  examination  of  the  breasts  may 
be  important  ;  if  they  show  the  mammary  signs  of 
pregnancy,  or  if  a  breast  has  been  removed  for 
malignant  disease,  it  will  have  an  important  bearing 
upon  the  diagnosis  of  a  tumour  of  the  uterus,  Uver, 
or  ovary.  In  both  sexes  ahke  the  presence  or  his- 
tory of  removal  of  a  melanotic  tumour,  or  carcinoma 
of  the  rectum,  or  other  primary  source  of  a  secondary 
abdominal  growth,  is  important.  The  evidence  of 
tuberculous  disease,  of  syphiHs,  of  chronic  sup- 
puration, of  renal  or  cardiac  disease,  or  of  disease 
of  the  lungs  or  pleura  may  have  a  distinct  bearing 
upon  the  diagnosis  of  an  abdominal  tumom-. 

Examination  ol  the  blood.— The  e^ddence  of 
primary  or  of  secondary  anajmia,  of  leucoc}i:osis  m 
one  or  other  of  its  various  forms,  and  of  eosinophilia 
may  be  of  great  assistance. 

Having  completed  the  examination,  the  surgeon 
has  to  determine  three  points :  (1)  whether  a  tumour 
is  actually  present ;  and  if  so,  (2)  the  seat  of  the 
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tumour,  and  (3)  the  nature  of  the  tumour.  We  will 
discuss  the  subject  under  those  heads. 

I.  Presence  of  a  Tlmour 
There  are  five  conditions  that  may  po&sibiy  be 
mistaken  for  actual  abdominal  tumour  : 

1.  Obesity. 

2.  The  contracted  rectus  abdominis. 

3.  Irregular  contraction  of  abdominal  muscles. 

4.  Flatulent  distension  of  stomach  or  intestines. 

5.  Tumour  of  the  abdominal  wall. 

1.  The  fact  of  obesity  cannot,  of  course,  be  over- 
looked, but  a  great  accumulation  of  fat  in  the  ab- 
dominal wall  and  the  omentum  may  easily  be  mis- 
taken for  an  abdominal  tumour,  especially  when  the 
abdomen  is  pendulous.    To  avoid  this  error  it  will 
be  sufficient  to  notice— (a)  the  miiformity  of  the 
thick  abdominal  wall  and  the  absence  of  definite  out- 
line to  the  supposed  tumour ;  (6)  that  when  the 
abdominal  wall  is  grasped  and  moved  from  side  to 
side  no  sense  of  a  tumour  deep  to  it  is  given  ;  and 
(c)  the  resonance  on  deep  percussion  over  the  sup- 
posed tumour.    The  "  tumour  "  is  generally  thought 
to  be  in  the  lower  part  of  the  abdomen,  and  a  pelvic 
examination,  when   it  reveals  the  absence  of  any 
abnormal  swelling  m  the  pelvis,  is  further  evidence 
that  there  is  no  tumour.    In  examining  a  fat  abdo- 
men the  hands  must  be  pressed  in  correspondinoly 
deeply.    It  is  well  to  bear  in  mind  that  while  obesity 
may  be  mistaken  for  a  tumour,  it  often  conceals 
and  renders  difficult  of  recognition  small  tumours 
e.g.  growths  in  the  colon,  ovarian   cysts,  uterine 
libr(jmata,  shght  enlargement  of  the  liver  :  it  is  only 
by  sp  cial  care  and  thoroughness  in  the  examination 
and  by  a  recogmtion  of  the  particular  difficulties  that 
error  will  be  avoided. 
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2.  The  resistance  offered  by  a  contracted  rectus 
muscle— especially  a  contraction  of  one  of  the  divi- 
sions of  this  muscle— may  closely  resemble  a  tumour. 
It  will,  however,  be  noticed  that  the  outline  of  the 
supposed  tumour  corresponds  to  that  of  the  muscle, 
and  that  the  part  is  not  dull  on  percussion;  and 
very  probably,  when  the  shoulders  are  raised  and 
the  thighs  flexed,  and  the  patient's  attention  is 
diverted  from  the  examination,  the  muscular  rigidity 
may  lessen  or  pass  away  altogether..  Under  an  anses- 
thetic  the  muscular  contraction  will  certainly  pass 
off  and  the  absence  of  tumour  be  established. 

3.  There  are  cases  where  from  irregular  and  un- 
usual muscular   contraction  some  part  — usually  the 
lower  mesial  part— of  the  abdomen  is  made  qmte 
prominent  with  a  fairly  well  defined  outline;  the 
"  tumour  "  persists  for  weeks  together,  possibly  even 
for  years.    When  examined,  there  may  be  some 
alteration  in  the  percussion  note  over  the  sweUmg, 
but  it  is  not  absolutely  dull,  nor  can  it  be  moved 
beneath  the  abdominal  wall ;   it  is  usually  entirely 
free  from  tenderness,  its  surface  is  always  even. 
No  part  of  the  "  tumour  "  can  be  felt  m  the  pelvis 
When  an  ana3sthetic  is  given  to  the  degree  of 
complete  muscular  relaxation,  the  appearance  of 
tumour  entirely  passes  away.    This  is  the  condition 
usually  spoken   of    as   fliantom    tumour.     it  is 
generally  met  with  in  women  who  show  also  signs  of 

Wsteria.  ,       .  . 

4  Flatulent  distension  of  the  stomach  or  intestine  is 
readily  recognized  by  the  tympanitic  percussion  note 
over  the  part,  and  usually  also  by  the  belchmg-up  of 
wind  or  the  passage  of  flatus.  In  general  meteorism, 
peristalsis  is  arrested  and  no  flatus  is  passed. 

In  the  great  majority  of  cases  it  is  quite  easy  to 
|)c  sure  of  the  presence  of  an  abdominal  tumour,  and, 
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where  doubt  exists,  an  examination  under  an  ana3s- 
thetic  will  determine  the  point. 

5.  Tumours  of  the  abdominal  wall  are  distinguished 
by  their  special  mobility,  and  by  their  becoming 
more  prominent  when  the  patient  coughs  or  puts 
the  abdominal  muscles  into  action.  [See  p.  492.) 

II.  Seat  of  the  Tumour 
To  know  what  organ  or  part  is  the  seat  of  the 
tumour,  attention  must  be  paid  to  its  exact  situation 
m  the  abdominal  cavity,  to  its  relations  to  the  resonant 
stomach  and  intestines,  to  its  mobilitij,  and  to  its 
outline,  for  some  organs  even  when  enlarged  retain 
a  characteristic  outline.  In  some  cases  the  nature 
of  a  tumour  throws  light  upon  its  seat,  and  in  other 
cases  special  symptoms  are  connected  only  with 
tumours  of  particular  organs.  Sometimes  such 
symptoms  as  pam,  vomiting,  jaundice,  ha^maturia. 
aid  the  diagnosis. 

1.  A  tumour  projecting  fi-om  under  the  right 
false  ribs  and  at  the  epigastrium,  which  is  dull  on 
percussion,  with  a  distinct  lower  edge  passmg  more 
or  less  transversely  across  the  belly,  and  which  is 
depressed  by  a  deep  inspiration,  is  a  liver  tumour, 
ihe  duUness  is  continuous  with  the  normal  liver 
dullness  above  and  entirely  above  the  resonance 
ot  the  stomach  and  colon. 

2.  A  tumour  felt  in  the  right  loin  projecting 
from  beneath  the  ribs,  with  a  distinct  thin  lowef 
edge,  descending  with  inspiration,  but  with  the 
fullest  inspiration  having  no  upper  edge  or  limit 
and  not  bemg  entirely  "reducible"  beneath  the 
ribs  by  gentle  upward  pressure,  is  a  Riedel's  lobe  of  the 
liver.  This  is  most  likely  to  be  mistaken  for  a  movaWe 
kidney,  or  an  enlarged  gall-bladder ;  both  occi  r 
"u.ch  more  often  in  women  than  in  m.-n    It  L 
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especially  distinguislied  from  a  kidney  by  the  sharper 
lower  edge  as  contrasted  with  the  rounder  edge  ot 
the  kidney,  by  the  inability  to  feel  any  upper  edge 
—it  is  merely  a  tongue-like  prolongation  of  the  liver 
—and  by  its  not  slipping  up  under  the  riljs  wiien 
gently  pressed  up.    There  is  also  an  absence  ot 
the  symptoms  often  attending  a  movable  kidney, 
but  this  does  not  afford  much  aid  in  diagnosis,  as 
even  considerable  mobility  of  the  kidney  may  be 
present  without  subjective  symptoms.    The  sharp 
lower  edge,  if  it  can  be  felt,  also  distmgmshes  it 
from  an  enlarged  gall-bladder,  but  the  presence  of 
symptoms  of  disease  of  the  gall-bladder-of  which 
Riedel's  lobe  is  usually  an  unimportant  sequela- 
adds  to  the  Uability  of  this  mistake  being  made. 

3  A  tumour  beneath  the  upper  part  of  the  right 
rectus  abdominis  muscle,  having  a  rounded  lower 
end  with  a  smooth  rounded  surface,  but  havmg  no 
upper  margin-the  upper  part  of  the  tumour  dis- 
appearing beneath  the  lower  edge  of  the  liver-which 
is  felt  to  descend  when  the  patient  takes  a  deep 
inspiration,  is  a  gall-bladder  tumour  This  tumour  is 
dull  on  percussion,  the  dullness  bemg  continuous 
with  that  of  the  liver:  the  resonant  colon  is 
below  it,  and  may  overlap  its  lower  edge ;  the 
tumour,  if  large,  has  some  lateral  -jb^/^y  when 
the  abdominal  walls  are  relaxed.  The  fact  tha  the 
tumour  is  inseparable  from  the  liver  is  of  pr  mary 
diagnostic  importance.    There  .^^^  1^ 

iaundice  or  a  history  of  either  or  botli,  to  suppoit 
the  ia'nosis  If  an^nlarged  gall-bladder  becomes 
adherent  to  the  abdominal  wall  it  loses  its  downward 

with  a  rounded  contour,  which  descends  with  de  p 
inspiration  so  that  the  fingers  can  then  be  passed 
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between  its  upper  edge  and  the  ribs,  and  ascends 
with  expiration,  and  by  gentle  pressiu-e  from  below 
can  be  made  to  disappear  altogether  beneath  the 
false  ribs,  is  a  movable  kidney.  The  degree  of  mobility 
varies :  it  is  chiefly,  if  not  wholly,  vertical,  and 
the  kidney  may  be  found  in  the  iliac  fossa,  or  even 
as  low  as  the  brim  of  the  pelvis.  In  some  cases 
the  concave  hilum  of  the  kidney  can  be  identified. 
There  is  often  a  lesser  degree  of  mobility  of  the 
left  kidney,  and  very  rarely  the  left  kidney  only 
is  movable,  or  is  the  more  movable  of  the  two. 
AVhen  the  kidney  can  be  moved  not  only  vertically, 
but  freely  in  a  transverse  direction  also,  transgressing 
the  middle  line,  it  is  a  floating  kidney. 

5.  A  tumour  in  the  loin  projecting  from  beneath 
the  last  rib  and  filhng  out  the  space  between  it  and 
the  iliac  fossa,  which  on  bimanual  examination  is 
felt  'to  project  behind,  or  by  gentle  pressure  on  the 
front  is  made  to  project  behind,  which  moves  very 
little  if  at  all  on  deep  inspiration,  which  is  dull  on 
percussion,  with  intestinal  (colon)  resonance  in  front 
of  it,  is  a  renal  tumour.  As  it  enlarges,  the  tumour 
may  encroach  upon  the  iliac  fossa,  and  may  extend 
towards  and  even  beyond  the  middle  line,  pushing 
the  resonant  colon  farther  and  farther  from  the  side. 
Changes  in  the  urine,  hsematuria,  pyuria,  or  the 
subsidence  of  the  tumour  at  the  same  time  as  a 
large  quantity  of  urine  is  passed,  may  aid  the 
diagnosis. 

6.  A  tumour  projecting  below  and  in  front  of  the 
left  false  ribs,  with  a  vertical  and  notched  anterior 
edge  and  smooth  outer  surface,  which  descends  on 
deep  inspiration,  is  a  splenic  tumour.  Changes  in  the 
blood  may  strongly  support  the  diagnosis.  In  some 
cases  it  is  difhcult  to  distinguish  an  enlarged  spleen 
from  au  enlarged  left  kidney.    A  splenic  tumour  does 
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not  fill  out  the  loin  so  markedly  as  a  renal  tumour 
does ;  by  percussion  it  can  be  traced  higher  up 
on  the  left  of  the  stomach,  whereas  the  kidney  is 
altogether  behind  and  below  the  stomach,  and  the 
resonance  of  the  stomach  can  be  made  out  above 
it.  There  may  be  colon  resonance  behind  the  lower 
part  of  the  spleen  ;  this  is  never  the  case  in  a  renal 
tumour.  By  attention  to  these  points  it  is  possible 
to  distinguish  with  certainty  between  these  two 
tumours  even  when  no  changes  in  the  blood,  nor 
history  of  ague,  nor  renal  symptoms,  nor  urinary 
changes  are  present. 

7.  A  smooth,  rounded,  tense  tumour,  projecting 
above  the  symphysis  pubis  exactly  in  the  middle  line 
with  a  rounded  dome-like  outline,  dull  with  resonance 
above  and  on  each  side,  not  moving  at  all  freely 
from  side  to  side,  which  is  felt  bulging  into  the  pelvis 
n  front  of  the  uterus  or  beyond  the  prostate,  and 
which  disappears  when  a  catheter  is  passed  and  a 
large  quantity  of  urine  is  evacuated,  is  a  bladder 
tumour.  Such  a  tumour  may  easily  be  mistaken  for 
a  uterine  or  ovarian  tumour  imtil  a  vaginal  examina- 
tion is  made  or  a  catheter  passed.  With  one  finger 
in  the  vagina  or  rectum,  and  the  other  hand  over 
the  hypogastrium,  fluctuation  can  easily  be  de- 
tected. In  certain  uncommon  cases  a  bladder  tumour 
does  not  disappear  on  passing  a  catheter.  It  may 
be  distended  with  a  blood-clot ;  then,  when  a  catheter 
is  passed,  no  urine  flows,  and  its  eye  is  foimd  to 
be  occluded  with  clot.  In  other  cases,  again,  a 
malignant  tumour  of  the  bladder  may  project  or 
be  felt  above  the  pubes.  In  both  conditions  the 
patient's  symptoms  prevent  error  in  recognizing  the 
seat  of  the  tumour. 

8.  A  tumour  occupying  the  lower  part  of  the 
abdomen  inseparable  from  the  pelvic  brim  below, 
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with  intestinal  resonance  above  it  and  on  each  side 
in  the  flanks,  is  a  tumour  originating  in  the  pelvis,, 
and  growing  up  into  the  abdomen.  In  the  male, 
if  it  is  not  a  bladder  tumour,  it  will  be  a  growth 
springing  from  the  pelvic  wall.  In  the  female  also  it 
may  be  that,  but  more  often  it  is  a  tumour  of  the 
uterus,  or  of  one  of  the  uterine  appendages. 

An  exactly  median  position  is  in  favour  of  a 
uterine  tumour,  but  small  uterine  tumours  may  be 
placed  laterally :  an  ovarian  tumour  at  first  is 
always  laterally  placed,  but,  when  large,  becomes 
central,  so  that  too  much  weight  must  not  be 
attached  to  this  point.  By  a  careful  bimanual 
examination  it  is  usually  possible  to  determine  the 
continuity  of  the  tumour  with  the  uterus,  or  the 
contrary,  either  by  the  outline  of  the  mass,  or  by 
the  associated  movement  of  the  two.  In  tumours 
arising  from  the  structures  in  the  broad  ligament 
the  uterus  may  be  displaced  to  the  opposite  side, 
depressed  or  raised,  and  the  fundus  uteri  may  be 
clearly  felt  distinct  from  the  main  mass  of  the  tumour. 
The  nature  of  the  tumour  in  many  cases  goes  far 
towards  establishing  the  diagnosis  ;  evidence  of  preg- 
nancy, or  the  firm  solid  consistence  of  the  tumour, 
are  strong  points  in  favour  of  a  uterine  tumour  ;  if 
the  tumour  consists  of  one  great  cyst,  or  of  a  multi- 
locular  cyst,  that  fact  is  equally  strong  in  favour  of 
a  broad-ligament  tumour,  usually  of  an  ovarian  tumour. 
An  ovarian  tumour  may  have  a  long  pedicle,  and 
thus  be  very  movable  within  the  abdomen,  pass- 
ing across  from  side  to  side,  and  well  up  out  of  the 
pelvis.  It  has  then  to  be  distinguished  from  an 
equally  movable  cyst  in  the  great  omentum.  This 
can  be  done  by  noticing  that  the  mobility  of  an 
ovarian  tumour  is  always  limited  in  the  upward  direc- 
tion—when pressed  upwards  as  far  as  it  will  go,  the 
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tense  pedicle  can  often  be  lelt  below  it — and  that  the 
mobility  of  the  omental  tumour  is  always  limited 
downwards,  while  it  can  be  moved  upwards  without 
restraint.  An  ovarian  tumour  thus  movable  is  very 
liable  to  suffer  from  torsion  of  its  pedicle,  causing  sudden 
pain,  vomiting,  and  increased  size  and  tension  of 
the  cyst,  with  tenderness  and  perhaps  severe  or  even 
fatal  peritonitis.  {See  p.  .542.)  When  less  severe  this 
accident  leads  to  adhesions  about  the  cyst,  which 
fix  it,  and  if  it  becomes  fixed  at  a  distance  from 
the  pelvic  brim  it  may  be  impossible  to  diagnose  its 
nature  with  certainty.  A  subperitoneal  fibroid  may 
also  have  a  long  pedicle  admitting  of  unusually  free 
movement,  and  such  a  tumour  may  become  fixed  by 
inflammatory  adhesions  and  be  difficult  to  diagnose, 
but  the  very  firm  consistence  of  the  tumour,  its 
globular  outline,  and  the  presence  of  other  uterine 
fibroids,  or  a  certain  degree  of  displacement  of  the 
uterus  towards  the  tumour,  and  limitation  of  the 
normal  mobility  of  the  womb,  will  generally  reveal 
the  nature  of  the  case. 

If  the  pelvic  tumour  is  fixed  to  the  bony  w-alls, 
and  the  uterus  and  appendages  are  displaced  by  it 
and  are  not  adherent  to  it,  it  will  be  evident  that  it 
is  a  tumour  of  the  pelvic  wall,  and  not  of  any  of  the 
viscera.  Such  tumours,  if  mahgnant,  may  later  on 
become  attached  to  the  viscera. 

9.  A  tumour  betw^een  the  umbilicus  and  the  xiphoid 
cartilage  may  be  connected  with  the  liver,  the  stomach, 
the  colon,  the  small  omentum,  or  the  pancreas,  or  be 
a  retroperitoneal  tumour  other  than  of  the  pancreas. 
If  it  is  continuous  with  the  liver  above  both  to 
touch  and  by  percussion,  and  moves  freely  ^\'ith  the 
diaphragm,  and  has  a  distinct  transverse  thin  lower 
edge,  it  will  easily  be  recognized  as  a  liver  tumour. 
[See  p.  rm.)    If,"  liowever,  it  is  clearly  marked  ojT 
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from  the  liver  above,  and  moves  with  respiration  and 
also  from  side  to  side,  it  is  certainly  neither  hepatic 
nor  retroperitoneal,  and  if  there  are  gastric  symp- 
toms— pain,  vomiting,  hsematemesis,  distension  of 
the  stomach — it  is  certainly  a  pyloric  tumour.  A 
skiagram  of  an  opaque  meal  will  afford  great  assist- 
ance in  such  a  case.  The  tumour  is  most  often 
carcinomatous,  and  as  it  grows  it  extends  to  the 
left  along  the  stomach,  and  also  may  become  fixed 
to  the  liver,  pancreas,  colon,  or  the  abdominal 
wall.  It  then  loses  its  mobility,  but  the  develop- 
ment of  gastric  disturbance  renders  the  diagnosis 
plain.  A  pyloric  tumour  may  have  a  great  range 
of  movement  laterally  ;  we  have  known  it  capable 
of  passing  quite  under  the  left  ribs  and  well  beyond 
the  middle  Hne  to  the  right. 

If  the  tumour  is  clearly  marked  off  from  the 
liver  above,  moves  very  little  with  the  descent  of 
the  diaphragm,  but  more  freely  laterally,  has 
stomach  resonance  above  it,  and  colon  resonance  to 
the  right  of  it  but  not  plainly  to  the  left  of  it,  it  is 
most  probably  a  tumour  of  the  transverse  colon. '  The 
absence  of  stomach  symptoms,  with  distension  of  the 
cjecum  and  the  colon  to  the  right  of  the  tumour, 
but  the  absence  of  such  distension  to  its  left  side' 
are  the  special  features  to  notice.  A  history  of  an 
alteration  in  the  normal  action  of  the  bowels  either 
m  the  shape  of  diarrhoea  or  of  increasing  constipa- 
tion, distmctly  favours  the  diagnosis.  '  Confirmatorv 
X-ray  evidence  is  afforded  by  failure  of  a  barium 
imxture,  given  as  an  enema,  to  pass  up  the  colon 
beyond  the  tumour,  or  by  a  well-marked  fillin<r 
defect  at  this  point. 

If  the  tumour  is  fixed  posteriorly,  moving  neither 
with  respiration  nor  laterally,  and  there  are  iaundicc 
rapid  emaciation,  and  fatty  stools,  it  is  a  tumour  of  the' 
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head  of  the  pancreas.  If  there  is  jaundice  from  this 
cause  the  gall-bladder  will  certainly  be  distended 
with  bile.  If  the  tumour  is  small,  on  light  percussion 
there  will  be  stomach  resonance  over  it.  A  tumour 
of  the  tail  of  the  pancreas  projects  to  the  left  of  the 
middle  line  just  in  front  of  the  left  false  ribs,  has 
stomach  or  colon  resonance  in  front  of  it,  an<i  is 
fixed  to  the  spine.  It  is  only  distmgmshable  from 
other  retroperitoneal  tumours  in  this  situation  if  it 
is  recognized^^as  a  cyst. 

If  the  tumour  is  separable  from  the  liver,  can 
be  shown  to  move  independently  of  the  liver,  especi- 
ally transversely,  or  if  the  lower  edge  of  the  liver 
can  be  felt  distinct  from  the  tumour,  and  with  this 
the  stomach  is  found  by  percussion  and  X-rays  to  be 
displaced  below  the  tumour,  it  is  a  tumour  of  the  lesser 
omentum.  These  tumours  are  excessively  rare  ;  they 
may  attain  an  enormous  size;  but,  however  large 
they  may  be,  the  stomach  is  invariably  displaced 

below  the  tumour.  .  . 

10  A  tumour  bidging  the  epigastric  region,  and 
extending  downwards  from  beneath  the  left  false 
ribs-possibly  even  as  far  as  the  pelvis-tympanitic 
on  pLussion,  yielding  the  "  bell-soimd,"  and  at 
tended  with  a  succussion  splash,  is  a  dilated  stomach. 
The  emptying  of  the  organ  by  a  siphon,  or  by  occa- 
sional veJy  copious  vomiting,  will  estabhsh  the 

^''!T  a"  tumour  below  the  umbilical  level  freely 
movable  from  side  to  side  and  upwards  but  not 
Tpable  of  free  downward  displacement,  with  stomach 
and  colon  resonance  above  it,  colon  resonance  on 
each  side  of  it,  and-if  it  docs  not  reach  the  pelvi 
It  intestinal'  note  below  it.  is  a  tumour  of  the  ^ea 
omentum.  When  very  large  its  range  of  lateral 
mobility  is  corrcspondmgly  limited. 
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12.  A  tumour  below  the  level  of  the  navel,  with 
a  considerable  range  of  movement  both  vertically 
and  from  side  to  side,  and  which  does  not  give  the 
sensation  of  being  attached  either  above  or  below, 
is  a  mesenteric  tumour.  If  small,  it  lies  behind  coils 
of  mtestine  which  give  a  resonant  percussion  note ; 
but  if  large,  it  may  press  these  aside  and  give  a 
dull  note. 

13.  A  tumour  having  the  form  of  a  transverse 
fold  or  ridge  below  the  transverse  colon,  with  very 
httle,  if  any,  movement,  is  a  characteristic  effect 
of  tuberculous  peritonitis.  Other  more  or  less  well- 
defined  masses  of  tuberculous  glands  may  be  felt  at 
the  same  time.  The  history  of  the  case  may  clearly 
establish  this  diagnosis. 

14.  A  tumour  in  either  iliac  fossa  or  loin  may 
be  a  tumour  of  the  corresponding  part  of  the  colon, 
if  It  is  movable  over  the  posterior  abdominal  wall, 
does  not  bulge  mto  the  loin,  and  is  not  quite  dull  on 
percussion,  it  is  a  tumour  of  tlie  colon.  The  sigmoid 
flexure  has  a  greater  range  of  movement  than  the 
rest  of  the  colon.  The  tumour  may  be  elongated 
in  shape,  and  extend  some  distance  along  the  colon 
ihe^re  may  be  symptoms  to  support  the  diagnosis 
such  as  pain,  constipation,  irregular  motions,  the 
passage  of  mucus  and  blood,  or  absolute  constipation. 
When  the  colon  is  acutely  or  greatly  distended  its 
cylindrical  outlme  may  be  apparent;  it  is  then 
tympanitic  on  percussion,  and  sometimes  period- 
ically hardens  under  examination,  or  loud  gfirgUna 
sounas  are  heard  m  it.  Skiagrams  of  an  opaque 
meal  or  enema  afford  great  assistance  iT  ?ho  " 
diagnosis.  '"^ 

15.  A  tumour  of  the  abdomen  which  has  no  de- 
fined outlme,  and  is  dull  on  percussion,  the  dullness 
shifting  with  the  position  of  the  patient-in  dorsal 
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recumbency  the  flanks   and   hypogastrium  being 
dull  and  the  umbilical  and  ■  epigastric  regions  reso- 
nant, while  with  the  patient  lying  on  one  side  the 
other  side  becomes  resonant  and  the  level  ot  dull- 
ness rises  in  the  dependent  flank— is  caused  by  intra- 
peritoneal fluid.    Occasionally,   when  examining  an 
abdomen,   on  gently  but   quickly  depressing  the 
finoers  a  firm  tumour  is  felt  through  a  thm  layer  of 
free  peritoneal  fluid.    It  may  be  a  large  smgle  tumour 
such  as  an  ovarian  cyst,  or  a  cancerous  livei-,  or 
several  smaller  nodules  may  be  felt,  as  m  diffused 
peritoneal  cancer  or  tuberculous  peritonitis  btill 
more  rarely,  in  a  distended  abdomen  there  is  found 
an  irregular  distribution  of  dullness  and  resonance 
caused  by  a  combination  of  peritoneal  eftusion  and 
adhesions  leading  to  an  encysted  ascites  or  a  loculatM 
ascites.  If  there  is  a  single  dull  area  m  the  centre 
of  the  abdomen  with  resonance  above  and  below  and 
on  each  side  of  it,  this  may  be  effitsion  into  the  lesser 
veritoneal  sac  (bursa  omentalis). 

16  If  a  tumour  in  any  part  of  the  abdomen  is 
.absolutely  fixed  on  its  deep  aspect,  and  evidently 
displaces  the  viscera  in  front  of  it,  as  shomi  by 
resonance  over  it,  and  the  mobihty  of  tl^e  -test^e 
and  omentum  over  the  tumour,  it  is  a  retroperitoneal 

If  the  tumour  is  fixed  deeply,  has  developed 
rapidly,  and  the  viscera  are  not  displaced  by  it  or 
reely^ovable  over  it,  it  is  either  an  mtrapen  on  a 
abscels  or  a  rapidly  growing  malignant  tumour  of  the 
•   alunentary^ca^^^^^^^^^    ^^^^  , 

and  on  the  same  side  a  tumour  is  found  pst  above 
the  inner  part  of  Poupart's  ligament,  o^Ywl^Tn  our 
^close  to  the  kidney,  it  is  most  probably  a  tumour 
ol  an  undescended  testicle. 
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III.  Nature  of  the  Tumour 
It  is  not  necessary  to  discuss  here  all  the  points 
upon  which  the  diagnosis  of  the  nature  of  the  tumour 
depends,  as  much  that  has  been  said  in  Chap.  XVII. 
on  the  general  question  of  the  diagnosis  of  tumours 
applies  as  fully  to  tumours  within  the  abdomen  as 
to  tumom-s  elsewhere.    The  symptoms  which  lead  to 
the  distmction  between  solid  and  fluid  tumours,  be- 
tween cysts  and  abscesses,  between  inflammatory'  and 
neoplastic  swellings,  and  between  benign  and  mahV- 
nant  growths,  are  in  the  main  the  same,  whatever 
the  seat  of  the  tumour.    The  reader  is  assumed  to 
have  made  himself  acquainted  with  the  contents 
ot  Chap.  XVII. ;  and  space  forbids  our  entering  upon 
many  details  which  are  primarily  the  study  of  physi- 
cians and  gyna3Cologists.    Following  the  order  ob- 
served in  the  previous  section,  we  shall  try  to  state 
the  mam  facts  about  the  tumours  of  the  various 
organs  and  parts  upon  which  a  diagnosis  of  their 
nature  may  be  founded. 

1.  Tumours  of  the  liver.-If  the  liver  is  uniformly 
enlarged,  smooth  on  the  surface,  firm,  with  a  well- 
defined  edge,  moving  freely  with  the  descent  of  the 
diaphragm,  and  the  patient  is  the  subject  of  chronic 
suppuration,  it  is  an  albuminoid  liver.  Moderate  en 
largement  of  the  spleen,  a  hectic  temperature,  night 

driasis"''''''^'  ^"""^  "^'""^^^  tWs 

normal'^  wiH?'.^'  ^f^^^fj  enlarged,  firmer  than 
normal  with  a  well-marked,  firm  edge,  slic^htlv 
tender  to  the  touch,  with  perhaps  some'fHction  J 
be  telt  or  heard  over  it,  and  the  patient  is  the  sub- 

If  the  liver  is  rapidly  enlarging  and  forms  a  verv 
solid  tumour  with  a  firm,  rounded  edge,  and  the  patlnt 
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Is  very' ill,  rapidly  wasting,  with  ^^^^/'f  ^'  ^J^^^^^^f ' 
uerlmps  iaimdice,  it  is  carcinoma  of  the  Ivver.  This 
r  sually  secondary  to  cancer  of  the  alimentary 
canal  or  Vast,  and  often  discrete  -df  s  of  th 
growth  can  be  felt  on  the  surface,  and  m  thm  sub 
fectl  the  depressed  umbilicated  centre  of  such  a 
Snle  may  V  recognized.    Prinwy  ca^-cinoma  is 
however,  not  so  rare  as  was  supposed.    The  uime  is 
heavily  loaded  with  urates  in  carcmoma  of  the  hver 
Secondary  sarcoma  of  the  liver  is  mdistingmshabl 
hi  its  physical  characters  from  carcmoma,  than 
vhi  h  it  fs  much  less  frequent ;    it  is  recognized 
when  the  nature  of  the  primary  tumour,  e.g.  melanotic 

^"TSe' W  ^mour  has  grown  slowly  and  has 
assumed  a  more  or  less  globular  ^V^^;^^^^!^ 
nniformlv  tense  outlme,  and  especially  it  tluctuatioii 
an  T  obtained  through  the  tumour  or  hydatid 
fremitus  or  when  the  patient, has  lived  for  long  m 
.  Wky  where  hydatll  dise'ase  is  common,  such 
L  Au  tralia  or  Iceland,  it  may  be  recogmzed  as 
tj^Zmour  of  tUe  liver  The  ^^^^ 
size  from  a  marble  to  one  of  enormous  piopoitions 

conTour  largely  depends  upon  f  -ct^^^^^^^^^^^^^^^ 
Hip  liver— if  on  the  surface  it  forms  a  globulai  pio 
ection  from  Z  organ;  if  deep  in  the  Bubstance  o 
.e  gland  the  whole  liver  becomes  enlarged.  There 
is  no  fever,  and  the  patient's  general  health  is  not 
IS  no  .    .    \^  examination  of  the  blood 

seriously  clistuioeu.  When  a 

imnrexia,  and  there  is  pam  m  tne  iigut 
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and  a  heavy  dull  pain  referred  to  the  liver,  and 
especially  if  the  patient  has  sufi'ered  from  amoebic 
dysentery,  or  the  specific  amoeba  can  be  found  in 
the  stools,  the  diagnosis  of  abscess  of  the  liver  must 
be  made.  The  enlargement  of  the  organ  may  be 
chiefly  upwards,  bulging  up  the  diaphragm ;  the 
abscess  may  be  so  large  as  to  give  a  sense  of  fluc- 
tuation, or  it  may  be  actually  pointing.  In  many 
cases  it  is  only  when  pus  is  evacuated  that  the 
diagnosis  is  assured.  Leucocytosis  is  not  constant 
in  liver  abscess. 

When  the  liver  is  moderately  enlarged,  tender 
to  the  touch,  perhaps  tender  at  certain  spots  only, 
and  the  patient  has  a  pycemic  temperature  with 
rigors  and  profuse  sweats,  and  wastes  rapidly,  it  is 
a  case  of  suppurative  pylepJtlebitis.  In  these  cases 
there  is  some  source  of  infection  in  the  area  draining 
into  the  portal  vein,  e.g.  appendicitis,  or  ulceration 
of  stomach  or  intestine  or  gall-bladder  ;  the  know- 
ledge that  such  a  lesion  exists,  of  course,  aids  in 
the  diagnosis. 

An  irregular,  bossy  enlargement  of  the  liver 
occurring  in  a  child  who  bears  evident  marks  of 
congenital  syphilis,  or  in  an  adidt  who  is  suffering 
from  tertiary  syphilis,  is  a  gumma.  A  positive 
Wassermanu  reaction  confirms  this  diagnosis. 

2.  Tumours  of  the  gall-bladder. — If  an  enlarged  gall- 
bladder is  firm,  or  even  hard  to  the  touch,  only 
slightly  tender,  and  the  patient  has  long  suffered  from 
dyspepsia  with  more  or  less  local  discomfort,  the 
case  is  one  of  gall-stones.  The  gall-stones  may  be 
visible  in  a  sldagram.  But  if  with  such  a  history  the 
gall-bladder  is  found  tense  and  rounded,  and  there' 
is  acute  tenderness  on  deep  pressure  at  the  epigas- 
trium, but  no  jaundice,  it  is  a  case  of  a  gall-stone 
impacted  in  the  cystic  duct  with  mucous  distension 
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of  the  gall-bladder.    In  most  cases  there  is  pain  often 
severe  pain,  but  this  may  gradually  subside  withou 
removal  of  the  obstruction  ;    there  may  be  sbght 
jaundice,  from  projection  of  the  impacted  ^tone  mto 
ov  a  second  stone  lying  n.,  the  common  bile-duct 
A  history  of  attacks  of  biliary  colic  in  the  past  o 
course,  aids  the  diagnosis.    When  a  gall-stone  s 
impacted   in  ihe   common  Ule-duct  it  causes  com- 
;Tete  jamidice,  but  the  gall-bladder  is  not  distended 
unless  there  is  simultaneous  impaction  of  a  stone 
iu  the  cystic  duct.    But  p-essure  upon  the  common 
bUe-duct  from  without  causes  comp  ete  jaundice  with 
distension  of  the  gall-bladder.    Such  pressure  is  most 
oCdne  to  enlar'gement  of  the  head  of  tl^e  P^^^^^^^^^^^ 
to  cancer  of  the  pylorus,  or  to  adhesions  lound  the 
duct  very  rarely  to  a  large  calculus  in  the  pancreatic 
duct    Persistent  complete  jaundice  which  has  come 
on  abruptly,  without  enlargement  of  the  gall-bladdei , 
and  is  assoc  ated  with  tenderness  at  the  epigastrium 
frregular  fever,  and  rigors,  is  evidence  ot  wipactwn 
of  a  stone  ^n  the  common  cZ«d /  persistent  jauBdice 
with  distension  of  the  gall-bladder  is  evidence  of 
compression  of  the  common  Ue-dud. 

If  a  distended  gall-bladder  is  found  ^o  h^  '^ 
quisitely  tender  and  the  seat  of  severe  tbiobbmg 
E  aid  the  patient's  temperature  is  high,  acute 
PnTammation,  llecysii^s, 

I:t:ittll,  later  on  the  viscus  becomes  adherent 
and  does  not  move  with  respu-ation. 

A  progressive  nodular,  solid  enlargemen    of  the 
.aimadder   with  gradual  loss  of  its  mobih ty  and 
tl^^  of  cachexia,  P7^J.  ^^«[;^, 
UaddJ.    The  growth  extends  ^^If  ^f^^;        ^^^^^  ' 
and  n,ls.,  ca,use,s  secondary  deposits  in  that  oigan. 
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3.  Renal  tumours.— For  the  diagnosis  of  these 
tumours,  see  p.  702. 

4.  Splenic  tumours. — A  splenic  tumour  that  can  be 
entirely  replaced  beneath  the  left  ribs,  and  that  then, 
by  deep  inspiration,  or  by  standing  up  or  turning 
on  to  the  right  side,  falls  downwards  and  forwards 
from  benea,th  the  ribs,  is  a  ivanclering  sfleen.  An 
enlarged  spleen  in  a  patient  who  has  suffered  from 
malaria  will  readily  be  recognized  as  a  malarial  or 
ague  spleen  ;  the  occurrence  of  the  typical  febrile 
attacks,  and  duringr  one  of  them  the  detection  of 
the  Plasmodium  in  the  blood,  will  confirm  the  diag- 
nosis. A  steadily  enlarging  spleen,  with  progressive 
anremia  and  great  increase  in  the  polymorphonucleai 
cells  of  the  blood,  is  due  to  sfleno- medullary  leucocy- 
thcBinia.  But  if  the  enlarged  spleen  is  unconnected 
with  ague  or  with  torsion  of  its  pedicle,  and  there 
is  no  leucocytosis,  but  progressive  ansemia  w^ith 
diminution  in  the  number  of  the  red  blood-cells 
and  in  the  percentage  of  haemoglobin,  it  is  a  case 
of  sflenic  ancBinia.  If  a  splenic  tumour  with  these 
characters  is  associated  with  enlargement  of  the 
liver  and  ascites,  the  condition  is  known  as  Banti's 
disease.  There  are  also  cases  of  chronic  enlarge- 
ment of  the  spleen,  in  children  and  young  people, 
which  are  associated  with  periodic  attacks  of  jaun- 
dice without  the  presence  of  bile  in  the  urine — • 
acholuric  jaundice  of  childhood  ;  the  disease,  which 
often  attacks  several  members  of  a  family,  is 
curable  by  splenectomy.  A  chronic  globular,  tense, 
fluctuating  tumour  of  the  spleen  is  a  hydatid  tumour. 
Malignant  tumoxir  and  abscess  are  occasionally  met 
witli  in  the  spleen. 

Uterine  tumours. — In  every  case  of  uterine  tu- 
mour the  question  of  pregnancy  is  to  be  first  con- 
sidered, and  it  must  be  remembered  that  the  obvious 
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existence  of  other  uterine  disease,  sucli  as  libroid 
tumour  or  cancer  of  the  cervix,  does  not  exclude 
pregnancy.    A  solid  tumour  of  the  uterus,  of  slow 
growth,  perhaps  remaining  stationary  in  size  for 
years,  or  diminishing  at  the  menopause,  either  uni- 
form in  shape  or  coarsely  lobed,  either  causing  no 
symptoms  except  from  its  size,  or  attended  with 
menorrhagia,  or  metrorrhagia,  or  leucorrhoea,  is  a 
uterine  fibroid.    A  globular  mass  of  the  tumour  pro- 
jecting from  the  surface,  or  movable  over  it,  will  be 
easily"recognized  as  a  siihjocritoncal  fibroid  tumour. 
A  uterine  tumour  appearing  at  middle  life  or  later, 
grosving  steadily  but  not  attaining  to  a  great  size 
and  attended  with  pain,,  a  sero-sangmneous  vagmal 
discharge,  and  increasing  cachexia,  is  careinovia  oj  Ihc 
fundus  uteri.    An  examination  of  the  interior  of  the 
womb  and  of  a  portion  of  the  growth  removed  by  a 
curette  is  usually  necessary  to  establish  the  diagnosis 
before  the  late  stage  of  the  disease.    A  rapidly 
growing  tumour  of  the  uterus  with  uneven  surface 
diminishing  mobihty,  and  later  on  cachexia  and 
ascites,  is  probably  a  sarcoma  of  the  uterus.     _  ^ 

6  Broad-ligament  tumours.  — A  tumour  springing 
from  the  broad  ligament,  which  has  a  smooth  even 
surface  and  fluctuates  throughout,  particularly  it  it 
has  slowly  and  painlessly  developed  and  has  but 
little  mobility,  is  a  parovarian  or  hroad-ligament  cyst. 
But  if  the  tumour  has  an  uneven  surface,  fluctuates 
in  one  or  more  places,  and  consists  of  more  than 
one  cyst,  or  of  cyst  and  solid  matter  combmed  it 
is  an  ovarian  cyst.  If  the  tumour  is  freely  movab  e, 
evidently  liavmg  a  distinct  or  even  a  long  pedicle, 
tliis  shows  that  it  is  ovarian  rather  than  parovarian. 
Mobility  of  the  tumour,  and  evidence  of  somethmg 
in  addition  to  a  single  thin-walled  cyst,  arc  the 
SNMnpl.nns  by  wliich  an  alidonunal  ovarian  tumoui 
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is  difierentiated  from  a  broad-ligament  cyst.  A 
rapidly  growing  solid  tumour  witli  nodular  uneven 
surface,  becoming  more  and  more  fixed,  and  asso- 
ciated with  ascites,  vomiting,  wasting,  and  cachexia, 
is  a  malignant  tumour  of  the  ovanj.  This  may  be  a 
primary  or  a  secondary  growth. 

A  very  slowly  growing,  firm,  solid  tumour  of  the 
ovary,  or  one  that  is  known  to  have  remained  sta- 
tionary for  some  time,  may  be  a  fibroma.  A  slowly 
growing,  soft,  solid,  coarsely  lobulated  tumour  of 
the  broad  ligament,  unassociated  with  symptoms 
other  than  those  due  to  its  bulk,  is  a  lifoma  of  the 
broad  ligament.  When  after  tapping  an  ascites  an 
irregular  firm  tumour  is  fomid  in  one  or  both  broad 
ligaments,  it  is  a  ■papillary  cy.^t  of  one  or  both  ovaries. 
Rapid  re-collection  of  the  ascitic  fluid  will  certainly 
occur  ;  the  Huid  may  be  blood-stained.  The  general 
health  sulfers  but  little,  if  at  all,  and  these  cases,  if 
not  recognized  and  properly  treated,  may  go  on  for 
years  with  repeated  tappings  and  the  removal  of 
very  large  quantities  of  fluid.  A  solid  or  partly  solid 
tumour,  with  very  limited  mobility,  occurring  in  a 
girl  or  young  woman,  is  most  probably  a  dermoid 
ovarian  tumour.  These  tumours  are  liable  to  sup- 
purate, and  if  the  abscess  is  opened  or  bursts  the 
escape  of  sebaceous  matter,  hair,  or  teeth  reveals 
at  once  the  nature  of  the  original  tumour.  A  der- 
moid tumour,  although  congenital,  may  not  give 
rise  to  any  symptoms  or  grow  to  any  size  until 
adult  life. 

7.  Tumours  of  the  pylorus. — A  tumour  of  the  py- 
lorus, of  small  size,  which  is  observed  to  remain 
stationary  in  size  and  smooth  in  outline,  is  a  fibrous 
stricture  of  the  pylorus.  Chronic  dilatation  of  the 
stomach,  and  a  history  of  pain  some  time  after  taking 
food,  perhaps  of  vomiting  and  htematemesis — symp- 
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toms  pointing  to  ulcer  at  or  near  the  pylorus — would 
confirm  the  diagnosis.  But  if  the  tumour  is  known 
to  have  appeared  quite  recently  and  is  noticed  to 
enlarge,  if  it  has  an  uneven  or  nodular  contour 
and  its  mobility  is  lessening,  and  if  it  is  associated 
with  recently  developed  and  progressive  dyspepsia, 
vomiting,  delay  in  emptying  and  altered  gastric 
secretion,  revealed  by  a  test-meal,  wasting  and  an- 
aemia, it  is  carcinoma  of  the  fylorus.    {See  p.  576.) 

A  small,  firm,  barrel-shaped  tumour,  not  exceeding 
in  size  a  hazel-nut,  felt  in  the  region  of  the  pylorus  in 
an  infant,  usually  a  male,  a  few  weeks  old,  and  accom- 
panied by  visible  peristaltic  waves  in  the  stomach, 
loss  of  weight,  forcible  if  not  frequent  voinitiug,  and 
constipation,  is  congenHal  Jnjpeiirojihy  of  the  pylorus. 

8.  Tumours  of  the  pancreas. — A  solid  fixed  tumour 
in  the  head  of  the  pancreas,  with  persistent  jaun- 
dice, enlarged  gall-bladder,  rapid  emaciation  and 
cachexia,  is  a  carcinovia  of  or  involving  the  pancreas. 
There  may  be  vomiting,  fatty  stools,  glycosuria,  and 
a  great  increase  in  the  diastase  in  the  urine.  A 
tense  globular  tumour  of  the  pancreas  is  probably 
a  pancreatic  cyst,  and  if  it  attains  a  considerable  size 
and  fluctuation  can  be  detected  in  it,  or  if  there  is 
a  history  of  injury  preceding  its  development,  the 
diagnosis  is  assured.  A  chronic  moderate  enlarge- 
ment of  the  whole  pancreas,  with  pain  in  the  back 
and  local  tenderness,  is  probably  caused  by  pan- 
creatic calculi  ;  this  may  lead  to  persistent  jaundice, 
with  a  distended  gall-bladder.  {Sec  p.  573.)  Pan- 
creatic calculi  arc  demonstrable  by  X-rays. 

9.  Tumours  of  the  omenta.— A  tense  globular  mov- 
able tumour  of  the  omentum  is  probably  an  liydalid 
cyst  ;  if  there  is  eosinophilia  and  if  fluctuation  can 
be  obtained  the  diagnosis  is  certain.  A  very  chronic 
solid  tumour  witli  an  uneven  or  lobed  surface,  and 
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not  attended  with  ascites  and  cacliexia,  is  a  lipoma 
of  the  omentum.  But  a  rapidly  growing  solid  tumour, 
firm,  nodular,  attended  with  ascites  and  cachexia, 
is  a  malignant  tumour  of  the  omentum.  Myxoma  may 
be  met  with  in  the  omentum,  but  is  only  distinguished 
from  a  lipoma  after  its  removal. 

10.  Mesenteric  tumours. — A  globular  tense  tumour 
is  a  cyst.  If  small,  chronic,  and  symptomless  it  is 
almost  certainly  a  lymphatic  cyst,  or  a  chylous  cyst. 
If  larger  and  firmer  it  is  most  probably  a  thick- 
walled  cyst  containing  putty-like  material,  the  nature 
of  which  is  not  definitely  ascertained.  Some  believe 
these  cysts  to  be  tuberculous,  others  think  they  are 
congenital  in  origin  and  allied  to  dermoids.  They 
may  be  painful  at  times  and  a  little  tender.  A  soft, 
sohd,  irregularly  lobed  tumour  of  very  slow  growth 
is  a  lipoma. 

11.  Tumours  of  the  intestine. — The  first  thing  to 
determine  in  regard  to  any  tumour  of  the  intestine 
is  whether  it  is  fcBcal  in  nature.  The  signs  by  which 
a  feecal  accumulation  can  usually  be  recognized  are 
a  firm  consistence,  a  nodular  outline,  no  diminution 
in  the  mobility  of  the  bowel,  the  possibility  of  in- 
denting the  mass  by  firm  pressure  with  the  fingers, 
and  above  all  its  movement  along  the  course  of  the 
colon  and  its  ultimate  disappearance  after  repeated 
free  evacuations  of  the  bowel.  The  tumour  is  not 
dull  on  percussion,  owing  to  the  admixture  of  flatus 
with  the  faeces.  The  history  may  be  misleading,  as 
there  may  even  be  irritative  diarrhoea  associated 
with  fa3cal  accumulation.  The  most  common  seats  of 
fa3cal  tumours  are  in  the  caecum  and  at  the  hepatic, 
splenic,  and  sigmoid  flexures  of  the  colon.  A  fcecal 
tumour  may  be  the  result  of  the  obstruction  of  the 
bowel  by  a  malignant  stricture,  and  this  possibility 
must    always    be    remembered.    A    firm  nodular 
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tumour  of  the  intestine  with  signs  of  ulceration  of 
the  mucous  surface  and  of  obstruction  to  the  easy 
passage  of  fasces  along  the  colon-mucous  and 
bloody  diarrhoea,  griping  pains,  smal  broken-up 
motions,  distension  of  the  bowel  on  the  proximal 
side  of  the  tumour— is  a  carcinoma  of  the  colon.  As 
the  disease  advances  the  tumour  becomes  f^xcd,  and 
secondary  growths  may  be  found  m  the  liver,  tlie 
abdominal  wall,  etc.  Sudden  complete  obstruction 
may  be  the  first  symptom  noticed  by  the  patient 
Fsecal  vomiting  without  other  signs  of  intestinal 
obstruction  indicates  ulceration  between  the  colon 

and  the  stomach.  .  , 

A  firm  tumour  of  the  sigmoid  flexure  m  a  tat 
person,  associated  with  chronic  constipation  and  the 
passage  of  small  scybala  like  sheep-droppings,  or 
more  definite  signs  of  chronic  intestinal  obstruction, 
may  be  due  to  chronic  diverticulitis. 

A  small  smooth  or  lobulated  tumour  m  the  in- 
testine, not  increasing  in  size,  not  lessemng  tlie 
normal  mobility  of  the  bowel,  and  associate  with 
a  certain  amount  of  griping  pam,  is  probably  a 
lipoma,  poly f  us,  or  myoma  of  the  hoivcl.    i  he  exact 
nature  of  the  tumour  can  only  be  determined  by  an 
operation.    An  elongated  tumour  of  the  colon  which 
becomes  firmer  and  clearer  in  outline  when  handled, 
and  then  after  a  few  minutes  softer  and  less  distinct, 
associated  with  griping  pains,  tenesmus,  and  the 
passage  of  mucus  or  blood  with  sma  1  broken-up 
motions,  is  a  <hronic  intussusception.    In  very  laic 
cases  the  right  iliac  fossa  and  right  loin  arc  unusually 
empty,  and  the  end  of  the  intussusceptu.n  can  be 

felt  in  the  rectum.  . 

12.  Retroperitoneal  tuinours.-The  special  featur  s 
to  determine  in  these  cases  are  the  mobility  of  the 
tumour,  its  rate  of  growth,  its  outlme,  the  presence, 
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in  it  of  fluctuation  or  pulsation,  and  signs  of  disease 
of  the  spine. 

If  the  tumour  is  absolutely  fixed  to  the  spine  or 
ilium,  grows  steadily  or  rapidly,  is  solid,  and  is 
uneven  on  the  surface,  it  is  a  malignant  tumour. 
This  may  be  a  primary  sarcoma  of  the  bone,  most 
often  seen  in  the  ilium,  or  a  secondary  carcinoma, 
most  often  met  with  in  the  lumbar  glands  in  con- 
nexion with  carcinoma  of  the  testicle.  A  very 
firm  chronic  tumour  absolutely  fixed  to  the  bone, 
with  a  lobnlated  surface,  is  an  exostosis  ;  it  may 
be  felt  to  have  a  stalk-like  attachment  to  the 
bone  ;  a  skiagram  will  show  its  outline  and  nature 
quite  clearly.  A  very  chronic  tumour,  soft  in  con- 
sistence, uneven  in  outline,  and  with  a  slight  degree 
of  mobility  over  the  spine,  is  a  lifoma. 

A  chronic  retroperitoneal  swelling  with  well- 
defined  outline,  tense,  smooth,  and  fluctuating,  is  a 
tuberculous  abscess  ;  the  position  and  shape  of  the 
swelling  will  determine  whether  it  is  a  fsoas  or  an 
iliac  abscess.    {See  also  p.  667.) 

A  pulsating  swelling  may  be  an  aneurysm.  Such 
a  case  must  be  examined  with  great  care  {see  Chap. 
XX.).  If  the  pulsation  can  be  felt  along  a  line 
passing  from  epigastrium  to  navel  and,  when  the 
patient  kneels  up  and  completely  relaxes  the  ab- 
dominal muscles,  pulsation  is  not  felt  by  a  hand 
laid  lightly  on  the  part,  the  case  is  one  of  pulsating 
aorta.  The  pulsation  is  felt  solely  on  account  of 
thinness  and  loss  of  tone  of  the  abdominal  wall, 
and  the  condition  is  most  often  met  with  in  women.  A 
very  vascular  sarcoma  may  pulsate.  An  aneurysm 
will  be  diagnosed  only  when  a  tumour  which  pre- 
sents an  expansile  pulsation  and  a  bruit  can  be 
identified;  the  bruit  may  be  chiefly  audible  poste- 
riorly ;  there  may  be  severe  pain  from  pressure  upon 
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the  spinal  nerves,  or  jaundice  from  pressure  upon  the 
bile-ducts,  or  hasmorrhage  from  stomach  or  intestine, 
or  sudden  profuse  htemorrhage  into  the  peritoneal 
cavity,  from  rupture  of  the  aneurysm  into  the  mucous 
canal  or  serous  cavity. 

13.  Abdominal  abscesses.— The  diagnosis  of  an  ab- 
dominal abscess  may  be  attended  with  very  great 
diiiiculty.    The  symptoms  are  a  swelling  more  or 
less  well  defined  and  clearly  outlined,  fixed  to  the 
surrounding  structures,  painful,  tender,  of  recent 
and  rapid  formation,  associated  with  fever,  rapid 
pulse,  and  leucocytosis.    Such  an  abscess  in  con- 
nexion with  a'lrpencUcUis  may  be  met  with  in  the 
right  iliac  fossa,  the  right  loin,  the  pelvis,  and  even 
in  the  left  iliac  fossa  or  central  part  of  the  belly. 
Similar  abscesses  in  connexion  with  ulceration  of 
the  ca3cum  (tuberculous),  sigmoid  flexure  (diverti- 
culitis), or  descending  colon  may  be  met  with  in 
the  left  iliac  fossa  and  loin.    It  is  when  the  sup- 
puration occurs  in  the  upper  part  of  the  abdomen 
just   beneath   the   diaphragm,    suhphrenic  abscess, 
that   the   greatest   difficulty   in   diagnosis  occurs. 
The  abscess  often  contains  gas,  which  gives  a  tym- 
panitic percussion  note,  and,  as  the  gas  always  rises 
to  the  top  of  the  pus,  the  variation  in  the  sea,t  of 
the  tympanitic  note  with  alterations  in  the  position 
of  the  patient  is  a  valuable  sign.    If  the  pus  col- 
lects above  the  liver,  that  organ  is  depressed,  and 
the  upper  limit  of  the  liver  dullness  is  raised  by 
pushing  up  of  the  diaphragm.    Such  an  abscess  in  the 
epigastric  region  points  anteriorly.    On  the  left  side 
the  diaphragm  is  raised,  and  the  spleen  and  stomach 
may  be  depressed.    Abscess  beneath  the  diaphragm 
often  leads  to  some  collapse  of  the  lower  lobe  of  the 
lung,  with  pleurisy,  pleural  ott'usion,  or  empyema  or 
the  abscess  may  burst  into  the  lung.    {See  p.  588.) 


CHAPTER  XXXVII 


DIAGNOSIS  OF  ACUTE  ABDOMINAL 
AFFECTIONS 

There  are  several  acute  affections  of  the  abdominal 
viscera,  the  symptoms  of  which  are  so  closely  alike 
that  they  can  only  be  distinguished  by  great  care. 
The  symptoms  common  to  this  group  of  diseases  are 
abdominal  pain,  vomiting,  and  collapse ;  they  come 
on  with  more  or  less  abruptness  and  with  varying 
degrees  of  intensity.  The  causes  may  be — 
Appendicitis.  Displaced  kidney. 

Ruptured  gastric  oi'  duo-      Torsion  of  spleen. 

denal  ulcer.  Intussusception. 
Ruptured    tubal     pieg-      Internal  hernia. 

nancy.  Volvulus. 
Torsion  of   ovarian  tu-     Gall-stone  impacted  in  in- 

mour.  testine. 
Ruptured  pyosalpinx.  Intestinal  colic. 

Ruptured   ovarian    tu-        Acute  pancreatitis. 

nrour.  Mesenteric  thrombosis. 

Acute    or    gangrenous       Diaphragmatic  pleurisy. 

cholecystitis.  Gastric  crisis  of  tabes  dor- 

Ruptured  gall-bladder.  sails. 
Ruptured  hepatic  abscess.     Acute    osteo  -  myelitis  of 
Renal  colic.  spine. 

Cortical  abscess  of  kidney. 
To  distinguish  between  these  various  affections 
attention  should  be  paid  to  the  following  points  : 

i.  The  paiu.— (a)  3Iocle  of  onset,  whether  sudden 
or  gradually  increasing  in  intensity,  whether  constant 
or  intermittent,  whether  coming  on  spontaneously  or 
during  some  effort,     (b)  Time  of  onset,  at  what 
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period  of  the  day  or  night,  its  rehition  to  food  and 
exercise,  (c)  Seat,  where  first  felt,  where  it  subse- 
quently becomes  localized,  and  especially  the  direction 
ill  which  the  pain  shoots,  {d)  Character  of  the  pam 
whether  griping,  burning,  cutting,  or  nausea: mg,  and 
whether  it  is  modified  by  position,  movement,  or 
respiration,  (e)  Tenderness,  if  present  and  where, 
whether  localized  or  diffused,  slight  or  intense. 

Sudden  intense  pain  is  characteristic  of  ruptured 
ulcer,  appendicitis,  ruptured  tubal  pregnancy,  rup- 
tured pyosalpmx,  rup.ured  gall-bladder,  and  may 
be  met  with  in  intussusception.  Pam  that  very 
quickly  becomes  intense  is  met  with  in  renai  and 
biliary  colic,  twisted  ovarian  tumour,  mtussiisception, 
and  diaphragmatic  pleurisy.  The  pain  of  mtestmal . 
colic  internal  hernia,  volvulus,  displaced  kidney, 
and  'torsion  of  the  spleen  more  slowly  reaches  its 
greatest  intensity. 

It  is  a  striking  fact  that  appendicitis  comes  on 
very  frequently  in  the  early  hours  of  the  morning 
while  the  patients  are  quietly  sleepmg  :    there  is 
no  other  acute  abdominal  affection  m  which  this  is 
so  frequently  the  case.    If  a  patient  goes  to  bed 
feeling  quite  well  and  is  aroused  about  2  a.m.  by 
acute  pain  about  the  umbilicus  and  then  vomits  it 
IS  nearly  always  due  to  the  onset  of  appendici  is. 
Appendicitis,  however,  may  come  on  at  any  other 
time    Renal  colic  almost  always  comes  on  durmg 
the  day,  and  during  or  shortly  after  -^^^^ 
Biliary  colic  is  prone  to  come  on  dunng  the  latjci  pait 
of  the  day,  or  after  a  full  m  al.    Rupture  of  a  gas- 
t,  ic  or  duodenal  ulcer  is  nmst  likely  to  come  on  soon 
after  a  full  meal,  and  durmg  some  effort.    Rupt  r. 
of  a   tubal  gestation  occurs  m  the  dayt:mo  a 
generally  dunng  some  effort.    Torsion  of  an  ovat  an 
tumour  o    of  the  spleen  and  nnsplaccment  of  the 
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kidney  nearly  always  occur  during  the  active  move- 
ments of  the  daytime.  Internal  hernia  and  volvulus 
also  come  on  during  active  movement. 

Many  acute  abdominal  pains  are  first  felt  at  or 
near  the  umbilicus,  and  this  is  especially  true  of 
appendicitis,  pancreatitis,  internal  hernia,  intussus- 
ception, gall-stone  impacted  in  the  intestine,  and 
some  cases  of  ruptured  ulcer.  In  some  of  these  cases 
the  pain  soon  leaves  this  region  :  in  appendicitis,  for 
instance,  it  passes  down  into  the  right  iliac  fossa, 
and  in  ruptured  ulcer  it  becomes  more  diffused  over 
the  abdomen.  Pain  beneath  the  upper  part  of  the 
right  rectus  muscle,  passing  round  the  right  half 
of  the  trunk,  with  tenderness  just  below  the  tip  of 
the  xiphoid  cartilage  and  at  the  upper  end  of  the 
right  semilunar  line,  is  characteristic  of  biliary  colic. 
Pain  in  the  loin  and  below  the  false  ribs,  shooting 
down  into  the  groin,  hypogastrium,  penis,  testicle, 
or  thigh,  is  characteristic  of  renal  colic.  This  may 
be  accompanied  by  great  local  tenderness,  or  may 
be  relieved  by  firm  pre -sure  over  the  kidney.  Pain 
about  midway  between  the  umbilicus  and  xiphi- 
sternum  is  often  due  to  rupture  of  a  gastric  ulcer ;  the 
pain  may  be  farther  to  the  left ;  that  of  duodenal 
ulcer  is  a  little  to  the  right  of  the  middle  line.  The  pain 
of  a  ruptured  tube  is  felt  below  the  umbilicus,  often 
close  above  the  pelvis  ;  it  may  be  median  or  to  one 
side.  The  pain  of  a  twisted  ovarian  tumour,  spleen, 
or  misplaced  kidney  is  over  the  part,  is  always 
accompanied  by  local  tenderness,  and  in  the  case  of 
the  kidney  is  always  relieved  by  lying  on  the  back, 
especially  if  to  this  is  added  gentle  upward  pressure 
below  the  tumour.  A  twisted  spleen  may  be  simi-- 
larly  reliexed  ;  while  this  is  always  on  the  left  side, 
a  painful  displaced  kidney  is  nearly  always  on  the 
right  side. 
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The  pain  of  a  ruptured  ulcer  is  usually  described 
as  of  a  hot,  burning  character,  often  agonizing  m 
intensity,  and  some  patients  speak  of  a  sensation 
as  of  hot  liquid  flowing  down  the  abdomen,  ihe 
pain  of  biliary  colic  varies  in  intensity,  but  is  gener- 
ally a  sense  of  constriction,  as  if  the  right  side  were 
tightly  gripped  or  held  in  a  vice  ;  it  is  usually  telt 
acutely  in  tlie  back,  and  sometimes  also  in  the  right 
shoulder.    The  pain  of  renal  colic  is  a  sharp,  cutting, 
lancinating  pain  ;  that  of  displaced  kidney,  twisted 
spleen,  or  ovarian  tumour  is  a  gradually  intensifying 
ache     The  pain  of  ruptured  gestation  is  less  severe 
than  the  others;    it  may  be  almost  momentary. 
The  pain  of  intussusception  and  volvulus  is  griping 
in  character  and  intermittent ;  intestinal  cohc  is  also 
griping,  intermittent,  referred  to  the  umbdicus,  and 
relieved  by  pressure.    The  pain  of  diaphragmatic 
pleurisy  is  felt  with  each  deep  inspiration,  especially 
at  the  end  of  the  act,  is  sharp,  shooting  m  character, 
and  passes  round  the  side  or  sides  of  the  trunk  to  the 
front,  usually  about  the  level  of  the  umbilicus  ;  it 
may  be  so  severe  that  the  patient  feels  as  if  held 
in  a  vice  on  both  sides.    The  tenderness  at  or  near 
McBurney's  spot  is  a  feature  of  appendicitis  ;  tlie 
exact  seat  of  perforated  ulcer  is  often  tender,  but 
the  difltused  tenderness  of  acute  peritonitis  quickh 
foUows  ;  intussusception  is  tender  only  durmg  tiie 
paroxysms  of  pain  ;  there  is  some  tenderness  over  a 
tight  internal  hernia  and  over  a  gall-stone  impacted 
in  the  bowel.    The  pain  of  acute  pyosalpinx  ma; 
closely  simulate  that  of  appendicitis,  but  it  is 
generally  more  above  the  pubes  than  in  th    il  ac 
fossa,  and  as  severe  on  the  left  side  as  on  th. 

Vomili..n— (")  Time  and M''ency.  ^f^^^ 
■   ad  of- vomiting  accompanying  the  onset  of  acute  pam 
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is  of  no  diagnostic  significance  :  it  is  a  symptom 
common  to  all  severe  abdominal  disasters — the  per- 
foration of  a  viscus,  the  torsion  of  a  pedicle,  the  first 
invasion  of  the  peritoneum,  the  acute  displacement 
of  a  viscus — and  it  may  occur  at  the  very  commence- 
ment of  a  pleurisy.  Frequent  and  repealed  vomUhig 
is  met  with  in  any  form  of  intestinal  obstruction, 
in  acute  peritonitis,  in  renal  and  biliary  colic,  and 
in  acute  pancreatitis,  {h)  Character  of  the  act.  In 
renal  and  biliary  colic,  vomiting  is  attended  with 
nausea  and  much  retching  ;  in  intestinal  obstruction 
and  in  the  later  stages  of  peritonitis  there  is  no 
nausea,  and  the  act  is  little  more  than  a  regurgita- 
tion from  the  stomach,  coming  on  independently  of 
taking  food,  (c)  Vomited  matters.  In  perforation  of 
a  gastric  ulcer  a  little  bright  blood  may  be  mixed 
with  the  food  ;  in  colic,  or  torsion  of  a  viscus,  or 
appendicitis  the  vomit  becomes  bilious  ;  in  peritonitis 
it  becomes  dark  brown  or  black  and  fiocculent  from 
admixture  with  altered  blood  ;  in  intestinal  obstruc- 
tion it  is  alkaline  and  consists  of  the  regurgitated 
contents  of  the  bowel ;  the  longer  the  obstruction 
lasts,  and  the  more  acute  the  symptoms,  the  lower 
down  the  bowel  the  vomited  matter  comes  from. 
Regurgitant  vomiting  is  often  incorrectly  spoken 
of  as  "fjecal";  it  is  really  feecal  only  in  the  late 
stage  of  obstruction  in  the  large  bowel,  or  in  cases 
of  ulceration  between  the  colon  and  the  stomach. 

3.  Collapse. — Besides  the  intensity  of  the  col- 
lapse, which  is  a  measure  of  the  gravity  of  the  catas- 
trophe, the  time  of  onset,  its  progressive  increase, 
and  the  coexistence  of  marked  anjemia  are  the 
points  especially  to  notice.  Severe  initial  collapse 
most  often  occurs  in  perforation  of  a  viscus — stomach, 
duodenum,  appendix,  tube,  gall-bladder.  Increasing 
collapse  may  be  caused  by  pain,  as  in  severe  renal  or 
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hepatic  colic,  or  by  ha3morrhage,  as  in  ruptured  tubal 
gestation.  Collapse  comes  on  late  in  intestinal 
obstruction  and  peritonitis.  The  subjects  of  gastric 
ulcer  may  be  anaemic  from  a  previous  hasmorrhage, 
and  this  fact  may  aid  in  the  diagnosis  ;  but  if  a  patient 
becomes  blanched  during  the  acute  illness,  with  all  the 
cigns  of  acute  anosmia,  it  is  strong  evidence  in  favour 
of  a  ruptured  tubal  gestation.  It  is  important  to 
remember  that  the  collapse  caused  by  apparently 
similar' Lsioiis  may  vary  widely — a  perforated  ulcer 
may  cause  almost  instantly  fatal  collapse,  or  only 
trivial  and  fleeting  shock  ;  the  same  is  true  in  greater 
or  less  degree  of  the  collapse  from  intussusception, 
internal  hernia,  colic,  and  appendicitis.  In  cases  of 
ruptured  ulcer  and  appendicitis  there  is  often  a 
misleading  calm  following  a  temporary  collapse  and 
preceding  the  development  of  peritonitis  ;  in  acute 
pancreatitis  the  collapse  is  always  pronoimced. 

4.  Pulse  aud  lempciaturc— The  frequency 
and  loss  of  tone  m  the  pulse  depend  chiefly  upon  the 
severity  of  the  abdominal  disaster  and  not  upon  its 
seat  or  natu  .  As  a  rule,  the  puis:  is  much  less 
ali'ected  by  acute  salpingitis  than  by  acute  appendi- 
citis, while  it  may  very  rapidly  become  uncountable 
at  the  wrist  in  a  case  of  ruptured  tubal  pregnancy 
with  severe  hajmorrhage.  The  temperature  is  less 
trustworthy  as  a  guide  to  diagnoiis  than  is  the 
puL^de—it  IS  lowered  in  shock  from  a  ruptured 
viscus  and  in  severe  haemorrhage  ;  it  is  raised  in 
intiammations,  but  it  may  be  normal  or  subnormal 
in  some  of  the  worst  cases  of  gangrenous  appendicitis. 

5.  IJiyidity  oi  the  abdomiual  wall  and  sus- 
pension of  abdominal  respiration  is  invariably  a 
serious  symptom.  It  is  the  muscular  rehcx  ex- 
pression of  peritoneal  hypera3.sthesia,  and  is  seen 
eipecially  in  ruptured  ulcer,  appendicitis,  ai.d  pc:i- 
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tonitis.  The  hard  retracted  abdomeu  of  lead  colic  is 
well  known;  but  in  biliary,  renal,  and  common  in- 
testinal colic,  in  intestinal  obstruction,  in  twisted 
viscera  before  the  onset  of  peritonitis,  and  in  rup- 
tured tube  it  is  not  so  marked.  It  may  be  well 
marked  in  diaphragmatic  pleurisy  owing  to  the 
intense  pain  caused  by  any  descent  of  the  dia- 
phragm. Difference  in  the  rigidity  of  the  abdominal 
wall  above  and  below  the  navel,  or  on  the  two  sides 
of  the  abdomen,  is  to  be  carefully  noted  :  when 
localized  it  indicates  a  lesion  beneath  the  immobile 
part.  This  sign  is  often  present  in  appendicitis, 
biliary  colic,  ruptured  ulcer,  and  ruptured  tube.  Ab- 
dominal rigidity  is  the  most  constant  of  all  the 
symptoms  of  peritonitis,  but  even  this  is  very  oc- 
casionally absent  in  this  disease,  whose  symptoms 
vary  so  much.  There  is  usually  an  absence  of 
muscular  ligidity  in  acute  pancreatitis. 

6.  Tumour. — The  abdomen  should  be  carefully 
and  gently  examined  for  a  tumour,  and  the  exact 
position,  shape,  size,  and  tension  of  any  tumour 
found  noted,  together  with  its  relation  to  the  reson- 
ant viscera.    By  this  means  an  ovarian  tumour  may 
be  found  rising  up  from  the  pelvis — lying  perhtCps 
in#  one  iliac  fossa  if  small,  and,  if  on  the  right 
side,  simulating  the  swelling  of  appendicitis;  it  will 
be  noticed,  however,  immediately  at  the  onset  of 
the  attack,  and  not  gradually  formed  as  in  appen- 
dicitis.   If  the  cause  of  the  trouble  is  torsion  of  its 
pedicle,  the  ovarian  tumour  will  be  tense  and  tender, 
and  it  will  increase  in  size.    If,  however,  rupture  of 
an  ovarian  cyst  is  the  accident  that  has  occurred, 
the  tumour  will  be  smaller  than  before,  less  tense, 
not  especially  tender,  and  there  will  be  signs  of  free 
Huid  in  the  peritoneum.   An  ovoid  or  globular,  tense, 
tender  tumour  in  the  right  loin  or  iliac  fossa,  which 
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can  be  pushed  up  beneath  the  false  ribs  with  relief 
to  the  patient,  will  be  recognized  as  a  renal  tumour. 
An  ovoid  tumour,  tense  and  tender,  in  the  left  side 
of  the  belly,  beneath  the  rectus,  may  be  the 
s-pleen  with  torsion  of  its  pedicle  ;  if  a  notch  can 
be  felt  in  one  edge,  or  if  it  can  be  reduced  beneath 
the  left  false  ribs,  this  diagnosis  will  be  confirmed. 
A  rounded,  tense  swelling  beneath  the  upper  part 
of  the  right  rectus  muscle,  extending  up  to  the  costal 
margin,  moving  with  the  descent  of  the  diaphragm, 
tender,  dull  on  percussion,  will  be  recognized  as  a 
distended  cjall-hladder.  A  tumour  which  can  only 
be  felt  at  times,  hardening  under  the  fingers,  and 
associated  then  with  pain,  tenderness,  and  perhaps 
nausea  and  vomiting,  is  iniesiinal.  In  the  intervals 
between  the  active  peristalsis  which  makes  it  readily 
palpable,  little  or  nothing  can  be  felt,  and  there 
may  be  neither  pain  nor  tenderness.  It  may  be 
evidently  an  intussusception,  or  a  greatly  distended 
coil  of  intestine  from  volvulus,  or  several  such  coils 
from  some  other  form  of  intestinal  obstruction. 
Intussusception  is  more  often  felt  near  the  centre 
of  the  abdomen;  a  volvulus  is  especially  frequent 
in  the  left  iliac  fossa.  A  tumour  just  rising  up  over 
the  brim  of  the  pelvis  may  be  a  tubal  gestation  or  a 
fyosalinnx.  An  ill-defined,  slightly  tender  swelling 
deep  in  the  abdomen  may  be  an  internal  hernia.  A 
considerably  distended  ap'pendix  may  sometimes  be 
felt  in  the  right  iliac  fossa  at  the  very  outset  of  the 
acute  illness;  later  on  in  an  attack  of  apfendicitis 
with  circumscribed  peritonitis  a  firm,  tender,  fixed 
swelling  will  be  recognized  in  the  lowest  part  of 
the  right  iliac  fossa,  on  its  inner  or  outer  side,  or 
reaching  up  towards  the  loin.  Some  fullness  at 
the  epigastrium  may  be  all  that  is  noticed  in  acute 
fancrealilis. 
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7.  Pcreussiou  results. — Four  points  are  to  be 
investigated  : 

(a)  Free  gas  in  the  peritoneal  cavity  due  to  per- 
foration of  some  part  of  the  alimentary  canal.  If 
quite  small  in  amount  it  is  generally  shut  in  close 
around  the  perforation,  and  gives  a  very  tympanitic 
note  at  that  spot,  e.g.  the  epigastrium,  or  right  iliac 
fossa.  If  more  abundant  it  will  separate  the  liver 
from  the  surface  and  diminish  or  abohsh  the  normal 
liver  dullness  ;  it  will  then  give  the  bell-sound  on 
auscultation.  It  must  be  borne  in  mind  that  a  dis- 
tended transverse  colon  will  push  up  and  narrow  the 
area  of  liver  diUlness.  When  it  is  plain  that  there  is 
free  gas  in  the  peritoneum,  it  is  a  very  important 
sign  of  perforation  of  stomach  or  intestine. 

(6)  Free  fluid  in  the  peritoneal  cavity  at  the  onset 
of  the  acute  illness  is  evidence  of  rupture  of  a  cyst 
or  of  hfemorrhage,  or  possibly  of  the  escape  of  a 
large  amount  of  liquid  from  the  stomach,  duodenum, 
or  gall-bladder.  The  dullness  from  hasmorrhage  due 
to  a  ruptured  tubal  gestation  appears  first  just  above 
the  pubes,  then  extends  into  the  iliac  fossaj  and  the 
loins.  Dullness  from  a  ruptured  ovarian  cyst  is  in 
each  loin,  unless  adhesions  limit  it  to  one  loin.  The 
contents  of  a  ruptured  gall-bladder  pass  chiefly  into 
the  right  loin.  The  contents  of  the  stomach  escap- 
ing from  an  ulcer  on  the  anterior  surface  pass  mostly 
into  the  left  loin  ;  food  escaping  from  a  perforation 
in  the  left  end  of  the  stomach  may  cause  dullness 
beneath  the  left  false  ribs  ;  chyme  escaping  from 
the  duodenum  passes  chiefly  into  the  right  iliac 
fossa  ;  a  perforation  of  the  posterior  wall  of  the 
stomach  may  distend  the  lesser  sac  of  the  omentum 
and  cause  an  area  of  dullness  in  the  central  rcgior.s 
of  the  abdomen,  with  resonance  all  around  it. 

(c)  Tympanites,  or  accumulation  of  gas  within  tlio 
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alimentary  canal,  may  be  general,  and  indicate  a 
widespread  x^eritonism  or  peritonitis  or  an  obstruc- 
tion low  down.  Or  it  uuiy  be  local  as  in  acute 
dilatation  of  the  stomach,  a  large  volvulus,  or  a 
local  peritonitis.  An  internal  hernia  is  less  resonant 
than  the  surrounding  intestine. 

[d)  Local  dullness  indicates  either  a  collection  of 
fluid,  of  food,  of  blood,  or  of  pus,  the  displacement 
of  a  solid  organ,  or  the  presence  of  a  tumour. 

8.  Pelvic  examinaliou  is  especially  important 
in  women,  as  it  enables  ns  to  recognize  the  swelhng 
of  a  tubal  gestation  or  of  a  pyosalpiux  in  one  or 
other  broad  ligament,  and  the  tense  swelhug  of  a 
rotated  ovarian  tumour,  especially  when  this  is  so 
small  as  to  be  mainly  a  pelvic  tumour.    In  both 
sexes  we  can  occasionally  feel  an  enlarged  appendix 
on  the  right  side,  or,  later  on  in  the  case,  the  fixed 
tender  swelling  of  a  pelvic  periappendicular  abscess 
In  cases  of  intestinal  obstruction  high  up,  empty 
coils  of  small  bowel  may  be  felt  filling  the  fossa  in 
front  of  the  rectum,  and  when  felt  they  are  very 
important  evidence  of  obstruction.    The  finger  in 
the  rectum,  too,  can  feel  blood  fiUing  out  Douglas  s 
fossa,  or  appreciate  the  acute  tenderness  caused  by 

pelvic  peritonitis. 

9.  Previous  history.— The  previous  history  of 
the  patient  is  often  of  great  importance,  and  should 
always  be  inquired  into. 

(a)  Sex.— Not  only  are  certain  of  the  attections 
we  are  considering— tubal  gestation,  pyosalpinx, 
and  twisted  ovarian  tumour— limited  to  the  female 
sex,  but  l)iliary  colic,  rotation  of  spleen,  and  dis- 
placement of  the  kidney  are  more  common  m  women 
than  in  men  ;  acute  pancreatitis,  ]  erforation  of  a 
duodcii.il  or  gastric  ulcer,  and  renal  colic  are  more 
coninioji  ill  juen. 


xxxvii]  ACUTE  ABDOMINAL  AFFECTIONS  535 


(b)  Age. — Appendicitis  may  occur  at  any  ago, 
from  infancy  to  extreme  old  age,  but  it  is  most 
common  in  children  and  adolescents,  and  is  by  far 
the  most  common  cause  of  sudden  abdominal  illness 
at  this  period  of  life  ;  indeed,  it  is  almost  the  only 
cause  in  boys  and  young  men.  Rupture  of  a  gastric 
or  duodenal  ulcer  is  common  between  the  ages  of 
25  and  50,  and  occurs  in  men  more  commonly  than 
women.  Ovarian  tumours  may  l)e  met  with  at 
any  age,  and  even  girls  before  jjuberty  may  l)e 
the  subjects  of  rotation  of  the  pedicle.  Tubal 
gestation  is,  of  course,  hmited  to  the  child-bearing 
period  of  life,  and  pyosalpinx  is  chiefly  met  with 
in  young  adults.  Biliary  colic  may  occur  in  children, 
but  is  most  common  at  and  after  middle  life,  and 
intestinal  obstruction  from  an  impacted  gall-stone 
is  almost  limited  to  middle-aged  women.  Acute 
intussusception  is  chiefly  met  with  in  young  ciiildren, 
and  internal  hernia  is  met  with  at  an  early  age. 
Kenal  colic  is  most  common  in  middle-aged  adidts. 

Speaking  broadly,  then,  we  may  say  that  an  acute 
abdominal  illness  is  most  probably  due  in  children 
to  appendicitis  or  intussusception  ;  in  adolescents, 
to  appendicitis,  internal  hernia,  or  rotated  ovarian 
tumour  ;  in  young  women,  to  appendicitis,  ruptured 
tubal  gestation,  or  pyosalpinx  ;  in  3^oung  men,  to 
appendicitis  or  internal  hernia  ;  in  middle-aged 
women,  to  appendicitis,  ruptured  tube,  ruptured 
ulcer,  biliary  colic,  or  displaced  kidney  or  spleen  ; 
in  middle-aged  men,  to  renal  colic,  lead  colic,  aji- 
pcmlicitis,  ruptured  duodenal  or  gastiic  ulcer,  or 
pancreatitis. 

(c)  Occupation. — Workers  in  lead  are  liable  to 
severe  intestinal  colic  ;  the  gums  should  be  examined 
for  a  blue  line.  Acute  pancreatitis  is  commoner  in 
stout  alcoholics,  such  as  barmen,  brewers' draymen  etc. 
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{d)  Previous  condition— Under  this  heading  there 
are  three  or  four  important  points.    Inquiry  should  j 
first  of  all  be  directed  to  the  existence  of  slighter  ! 
symptoms  of  disease  before  ;  the  existence  of  even 
slight  previous  indigestion  may  serve  to  indicate  the 
cause  of  a  sudden  severe  abdominal  illness.    Thus  | 
a  previous  attack  of  appendicitis,  or  the  occurrence 
of  sudden  sharp  fleeting  pain  in  the  right  iliac  fossa, 
woidd  indicate  a  diseased  appendix.     Pain  soon 
after  food,  relieved  by  vomiting,  and  perhaps  hsemat-  j 
emesis,  would  be  evidence  of  gastric  ulcer.    If  the 
pain  has  come  on  from  one  to  two  hours  after 
food,  has  been  relieved  for  a  time  by  taking  food, 
and  especially  if  there  has  been  melsena  with  or 
without  ha3matemesis,  it  will  mdicate  a  duodenal 
ulcer.    Flatulent  dyspepsia  with  pain— often  severe 
pain,  called  "the  spasms  "—coming  on  after  meals, 
especially  in  the  latter  part  of  the  day,  and  referred 
to  the  upper  part  of  the  abdomen,  and  more  especially 
on  the  right  side,  and  to  the  right  shoulder,  would 
be  evidence  of  the  existence  of  gall-stones ;  fm-ther 
corroboration  is  often  afforded  by  the  patients  say- 
ing they  have  sufiered  from  a  feeling  of  constriction 
in  the  upper  abdomen — leading  a  woman  to  remove 
her  corsets,  for  instance.    A  history  pointing  to  the 
presence  of  gall-stones,  or  of  chronic  indigestion 
with  obesity  and  chronic  alcoholism,  is  often  met 
with  in  cases  of  acute  pancreatitis.    In  some  cases 
of  internal  strangulation  the  patient  gives  a  history 
of  previous  attacks  of  colic,  or  of  slight  fleetmg 
obstruction  ;   but  in  many  cases  there  has  been  no 
premonitory  symptom  of  any  kind.    Pre\aous  prick- 
ing, or  more  severe,  pain  in  one  loin,  possibly  shoot- 
ing down  the  side,  or  "  neuralgia  "  of  the  testicle,  or 
hsematuria,  or  frequent  micturition  would  suggest  the 
presence  of  a  stone  in  the  kidney.    A  loose  kidney 
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or  spleen  has  almost  always  caused  slighter  attacks 
of  the  same  kind  before  a  severe  attack  of  pain 
comes  on.  This  does  not  hold  good  of  rotation  of 
an  ovarian  tumour — there  may  have  been  no  previous 
symptoms  whatever,  in  other  cases  the  tumour  has 
been  large  enough  to  be  noticed  ;  in  cases  of  rupture 
of  an  ovarian  tumour  the  abdominal  swelling  has 
always  been  previously  noticed,  and  usually  has  been 
of  great  size.  The  existence  of  a  tumour  beneath 
the  upper  part  of  the  right  rectus  muscle  has  some- 
times been  noticed  before  the  onset  of  symptoms 
due  to  rupture  of  gall-bladder.  In  women  of  child- 
bearing  age  special  inquiry  will  be  made  in  refer- 
ence to  the  catamenia,  previous  pregnancies,  irreg- 
ular uterine  haemorrhages,  vaginal  discharge,  aiid 
pelvic  pain ;  tlie  breasts  must  be  examined  for 
signs  of  pregnancy.  Tubal  gestation  may  occur 
in  a  first  pregnancy,  but  it  ratlier  frequently  follows 
upon  a  period  of  sterility  in  a  married  woma)i. 
One  or  more  missed  periods,  or  a  very  slight  loss 
at  the  time  when  the  period  was  due,  are  significant 
signs  of  tubal  pregnancy.  The  breasts  may  show 
no,  signs  of  pregnancy,  but  if  they  contain  milk, 
or  the  areolae  are  dark,  these  would  be  valuable 
indications  of  pregnancy.  A  purulent  vaginal  dis- 
charge and  pelvic  pain  would  suggest  the  presence 
of  pyosalpiux. 

A  previous  abdominal  operation  is  an  important 
point ;  It  may  have  left  adhesions,  causing  kink- 
ing or  strangulation  of  the  bowel.  After  a  recent 
operation  a  deep  abscess  may  have  suddenly  extended 
or  burst. 

10.  Action  of  bowels.— With  the  oncoming  of 
acute  appendicitis  there  is  often  one,  sometimes  there 
are  two  or  three  loose  evacuations  from  the  bowel 
In  acute  intussusception  there  is  frequent  straining 
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at  stool,  and  tlie  passage  of  mucus  and  blood  ;  this 
may  occur  with  each  paroxysm  of  pain.  In  vol- 
vulus the  patient  may  make  wholly  inefiectual, 
straining  efforts  at  defsecation  during  the  paroxysms 
of  pain.  The  absolute  constipation  of  acute  intes- 
tinal obstruction  of  all  kinds  is  characteristic.  The 
previous  and  existing  constipation  attending  lead 
colic  is,  of  course,  to  be  noted.  Bloody,  very  putrid 
stools  are  suggestive  of  mesenteric  thrombosis. 

11.  The  uriuc. — Frequency  of  micturition  is 
often  associated  with  renal  colic.  The  urine  may 
contain  blood,  or  crystals  of  uric  acid  or  oxalate  of 
lime,  in  renal  colic  ;  if  it  contains  much  indican  it 
shows  that  there  is  intestinal  obstruction.  The  detec- 
tion of  lead  in  the  urine  would  support  a  diagnosis 
of  lead  colic. 

12.  Bloocl-eounl.— The  effect  of  a  severe  htenior- 
rhage  will  be  shown  in  a  marked  diminution  of  the 
number  of  red  cells,  but  unless  the  bleeding  is  severe, 
and  therefore  recognizable  by  other  signs,  the  change 
will  not  be  so  pronounced  as  to  be  of  diagnostic 
value.    Polymorphonuclear  leucocytosis  is  met  with 
in  acute  and  in  gangrenous  appendicitis,  m  pyo- 
salpinx,  cholecystitis,  pancreatitis,  and  in  peritonitis 
from  any  acute  infection;   it  is  not  found  in  the 
early  stage  of  a  perforated  ulcer,  ruptured  tube,  or 
rotated  viscus,  nor  in  renal,  biliary,  or  lead  co  ic. 
But  if  the  toxa3inia  is  so  severe  as  to  inhibit  tins 
reaction,  as  in  some  of  the  worst  cases  of  gangrenous 
appendicitis,  leucocytosis  is  absent. 

13  Examiuatioirol  the  chcst.-In  any  case 
of  acute  abdominal  pain  in  which  the  symptoms  oi 
disease  in  the  abdomen  are  equivocal,  or  the  char- 
acter and  rate  of  the  respiration  suggest  disea  c  ot 
the  lungs  or  pleura,  the  chest  should  be  caic. 
examuuxl  for  abnormal  dullness,  ^nction,  alteration 
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iu  the  intensity  and  character  of  the  breath-sounds, 
and  for  crepitation.  At  the  onset  of  pleurisy  or 
pneumonia  the  typical  physical  signs  may  be 
absent. 

14.  X-rays. — Urinary  calculi,  miless  consisting 
of  pure  uric  acid,  can  be  shown  in  a  skiagram,  and 
under  favourable  circumstances  a  very  good  skia- 
gram wiU  show  certain  gall-stones  and  appendicular 
stercoliths — ^those  that  contain  lime  salts.  The  out- 
line of  the  kidney,  spleen,  and  liver,  and  of  uterine, 
ovarian,  and  gall-bladder  tumours,  as  well  as  of 
abscesses,  can  also  be  seen.  In  most  cases  there  is 
no  time  or  opportunity  to  get  a  sufficiently  good 
skiagram  to  be  of  real  value  in  the  diagnosis. 

1-5.  Nervous  pheuomena.  —  Inquire  for  a 
history  of  "lightning  pains"  in  the  legs,  and  of 
ataxy.  Test  the  knee-jerks,  and  the  reaction  of 
the  pupils  to  a  bright  light.  If  gastric  crises  occur 
at  ail  in  a  case  of  locomotor  ataxy,  they  are 
usually  recurrent. 

It  is  impossible  to  exaggerate  the  need  for  care 
in  this  class  of  case,  if  on  the  one  hand  the  golden 
moment  for  treatment  is  not  to  be  lost,  and  on  the 
other  hand  the  patient  is  to  be  saved  from  an 
uncalled-for  operation.  Special  attention  should  be 
paid  to  the  suddenness  of  the  onset  of  the  illness, 
to  signs  of  grave  interference  with  function,  to 
physical  evidence  of  severe  lesion,  to  the  history  of 
previous  ilhiess,  and  to  the  assured  absence  of  signs 
of  pulmonary  or  spinal-cord  disease.  It  is  not 
possiljle  to  represent  all  the  many  combinations  of 
symptoms  that  may  be  met  with,  but  it  may  be 
useful  to  state  broadly  the  evi<leiicc  ou  which  a 
dia(jiiosis  is  arrived  at  in  a  large  number  of 
cases. 
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1.  When  a  patient  is  seized  with  sudden  pain  at 
the  epigastrium,  which  soon  passes  down  into  the 
right  iliac  fossa,  and  is  associated  with  tenderness 
in  the  iliac  fossa  from  the  first,  the  case  is  one  of 
acute  appendicitis.  If  the  attack  comes  on  in  the  early 
morning  hours,  and  in  one  who  appeared  to  be  at 
the  time  quite  well,  or  had  sufiered  previously  either 
from  appendicitis,  or  slight  occasional  sudden  pains 
in  the  same  region,  the  diagnosis  is  still  more  certain. 
There  may  be  vomiting,  and  one  or  even  more  loose 
motions,  at  the  outset  of  the  illness.  In  some  cases 
there  is  very  sHght,  or  no  tenderness  in  the  right 
iliac  fossa,  but  there  are  found  tenderness  and  some 
muscular  rigidity  in  the  right  loin,  or  on  rectal 
examination  tenderness  is  elicited  by  pressure  on 
the  right  side  of  the  pelvis,  or  pain  is  produced  when 
the  hip  is  fully  rotated  inwards  whereby  the  obturator 
intern  us  muscle  is  stretched.  Having  arrived  at  this 
diagnosis,  the  surgeon  may  further  endeavour  to  de- 
termine what  form  of  the  disease  he  has  to  deal  with. 

If  the  initial  symptoms  are  very  severe,  especially 
if  the  pulse-rate  is  high,  and  vomiting  persists,  if 
the  facies  is  "  abdominal,"  the  abdomen  motionless, 
and  there  is  no  swelling  or  lump  to  be  made  out  m 
the  iliac  fossa,  loin,  or  pelvis,  it  is  a  case  of  gangrenous 
or  perforative  appendicitis!  Marked  leucocytosis  at  the 
onset  of  the  attack  would  confirm  this  diagnosis. 
The  development  of  general  peritonitis,  if  the  case 
is  seen  later,  would  only  too  cogently  confii'm  the  diag- 
nosis. The  temperature  may  be  normal,  subnormal, 
or  raised  ;  it  affords  no  aid  to  the  diagnosis. 

If  quickly  after  the  onset  of  the  pain  a  swelling 
or  circumscribed  resistance  can  be  made  out  around 
tlic  appendix,  and  if  muscular  rigidity  and  tender- 
ness arc  limited  to  the  right  lower  quadrant  of  the 
abdomen   and  the  tcmperatui'e  is  raised,  the  pulse 
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is  moderately  quickened,  aud  there  is  moderate 
leucocytosis,  there  is  a  circumscribed  plastic  peritonitis 
around  tlie  appendix.  When  in  such  a  case  rest  in 
bed  has  been  followed  by  a  gradual  improvement 
in  all  the  symptoms,  resolution  has  set  in. 

But  when  the  swelling  persists — still  more  if  it 
increases — and  the  pain  and  the  tenderness  grow 
more  acute,  and  blood-counts  show  an  augmenting 
leucocytosis,  and  the  temperature  rises,  especially  if 
it  rises  after  previous  lysis,  there  is  suppurative  appen- 
dicitis or  a  periappendicular  abscess.  Surface  redness 
and  oedema,  or  even  distinct  pointing,  may  rhake 
this  condition  very  evident.  Rectal  tenesmus  with 
proctorrhea — a  discharge  of  a  large  quantity  of 
mucus  from  the  rectum— is  often  a  sign  of  an 
abscess  near,  and  about  to  burst  into,  the  rectum ; 
and  very  frequent  and  very  painful  straining  mic- 
turition may  indicate  an  abscess  near  and  involving 
the  bladder  wall.  As  a  rule  the  pulse-rate  rises  with 
the  occurrence  of  suppuration,  but  exceptions  occur. 
The  abrupt  onset  of  appendicitis  usually  serves  to 
distmguish  it  from  local  tubercidosis,  which  in  other 
features  may  resemble  it. 

When  the  case  is  first  seen  the  signs  and  symptoms 
may  be  those  of  general  peritonitis,  and  the  diagnosis 
of  the  causative  appendicitis  will  rest  upon  the  history 
of  the  situation  of  the  initial  pain,  or  of  previous  mild 
attacks. 

2.  If  a  patient  is  suddenly  seized  with  severe 
epigastric  pain  shortly  after  a  meal  and  while  maldng 
some  slight  effort,  with  perhaps  an  imniecUate  act  of 
vomiting,  and  collapse  is  well  marked,  and  on  exam- 
ination the  upper  abdomen  is  immobile,  rigid,  very 
tender  at  the  epigastrium,  perforated  ulcer'  may 
be  diagnosed.  A  distinct  liistory  of  gastric  ulcer 
a  httle  blood  in  the  vomit,  the  demonstration  of  free 
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gas  in  the  peritoneum,  the  absence  of  all  tenderness 
in  the  right  iliac  fossa  and  of  swelling  in  the  pelvis, 
will  support  the  diagnosis  of  perfofateil  gastric  ulcer. 
If  the  same  symptoms— pain,  vomiting,  collapse 
—come  on  two  to  three  hours  after  a  meal,  and 
particularly  if  the  patient  is  a  man  who  gives 
a  history  of  duodenal  dyspepsia,  and  the  seat  ot 
greatest  tenderness  is  to  the  right  of  the  midcUe 
line,  a  ^^erjorated  duodenal  ulcer  may  be  diagnosed. 
Pelvic  examination  as  a  rule  reveals  m  both  these 
conditions  acute  tenderness  due  to  early  inflam- 
mation of  the  pelvic  peritoneum  set  up  by  the  free 
gastric  or  duodenal  contents. 

3.  If  a  woman  of  child-bearing  age  is  suddenly 
seized  with  severe  pain  in  the  hypogastrium,  becomes 
faint,  then  vomits,  and  on  examination  acute  tender- 
ness with  or  without  a  sweUing  is  found  in  one  broad 
ligament  on  rectal  or  vaginal  examination,  and  she 
has  become  blanched  and  anaemic  since  the  pam  came 
on,  and  there  is  a  history  of  one  or  more  missed 
periods,  with  perhaps  some  irregular  uterine  haemor- 
rhage, a  diagnosis  of  ruptured  tubal  gestation  may  be 
made.  If  free  fluid  is  demonstrable  in  the  peritoneal 
cavity,  or  if  the  breasts  show  signs  of  pregnancy, 
the  diagnosis  is  made  clearer. 

4.  If  a  young  girl  or  woman  who  is  seized  witli 
sudden  severe  pain  in  the  lower  abdomen,  vomitmg, 

'  and  more  or  less  collapse  is  fomrd  to  have  a  tense, 
tender  tumour  in  the  lower  abdomen,  it  is  probab  y 
an  ovarian  cyst  with  twisted  pedicle.  If  it  as  movable 
at  all  or  is  wholly  within  the  abdomen,  or  of  large 
size,  or  with  evident  fluctuation,  tins  diagnosis  is 

established.  .      ,     -  <, 

A  small  ovarian  cyst,  the  size  of  a  hen  s  egg  or  a 
lemon,  connected  with  the  riglit  ovary,  .on  its 
pedicle  is  twisted  may  come  to  lie  m  the  riglit  Hiac 
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fossa,  and  closely  resemble  an  appendicitis  tumour. 
It  occupies  the  same  position,  is  equally  tender,  the 
belly-wall  over  it  is  motionless  and  rigid,  the  tempera- 
ture and  pulse  are  raised,  there  may  also  be  vomit- 
ing and  constipation.  A  diagnosis  can  be  arrived 
at  if  the  tumour  is  noticed  at  the  very  commence- 
ment of  the  illness,  or  if  it  is  found  to  be  movable 
within  the  abdomen,  to  be  very  tense  and  to  have 
a  well-defined  outline.  In  a  doubtful  case  examina- 
tion under  an  auiEsthetic  would  reveal  its  mobility 
aud  establish  the  diagnosis. 

5.  If,  in  a  young  or  middle-aged  woman  who 
complains  of  acute  abdominal  pain,  and  is  feverish, 
there  is  found  a  pelvic  swelling,  seated  in  one  or  in 
both  broad  ligaments  or  behind  the  uterus,  fixed  to 
the  uterus,  which  is  partially  fixed  by  the  swelling, 
and  pain  is  produced  by  attempts  to  move  the  uterus, 
and  if  there  is  evidence  of  purulent  vaginal  discharge^ 
it  is  a  pyosalpinx  with  actual  or  threatened  rupture 
or  extension  of  inflammation  to  the  peritoneum. 

Similar  pain  and  fixity  with  pain  on  movement  of 
the  uterus  without  a  definite  swelling  suggest  acute 
salpingitis.  In  both  these  conditions  the  tempera- 
ture may  be  high,  but  as  a  rule  the  increase  in  the 
pulse-rate  is  much  less  than  with  the  same  degree 
of  fever  caused  by  appendicitis  or  peritonitis. 

6.  If  a  woman  known  to  have  an  abdominal 
tumour,  or  possibly  only  known  to  have  a  prominent, 
tense  abdomen,  when  making  some  eSort  or  move- 
ment experiences  pain  in  the  belly,  vomits,  and  be- 
comes somewhat  collapsed,  aud  on  examination  the 
tumour  ]s  seen  to  be  less  prominent,  or  a  flaccid 
tumour,  or  a  flaccid  part  of  a  tumour,  is  found  and 
there  is  free  fluid  in  one|or  both  loins,  the  diagnosis 
of  ruptured  ovarian  cyst  is  justified. 

7.  When  a  patient  of  middle  age  who  has  for  a 
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long  time  suffered  from  "  spasms  "  or  flatulent  dys- 
pepsia, with  pain  especially  in  the  right  hypochon- 
drium,  is  seized  with  severe  cramping  pain  at  the 
epigastrium,  passing  round  the  right  side  to  the 
back  and  light  shoulder,  with  a  sense  of  severe  con- 
striction in  this  region,  vomits  repeatedly,  and  be- 
comes collapsed,  and  there  is  found  acute  tender- 
ness in  the  middle  line  a  little  below  the  xiphoid 
cartilage,  it  is  biliary  colic.  There  may  be  a  history 
of  similar  previous  attacks  with  the  finding  of  gall- 
stones in  the  motioDS,  or  there  may  be  tenderness 
over  the  gall-bladder,  or  signs  of  a  distended  gall- 
bladder, to  confirm  the  diagnosis.  Jaundice  with 
clay-coloured  stools  and  bile  in  the  urine  may  come 
on  if  the  stone  passes  into  the  common  bile-duct, 
or  if  inflammation  extends  fi'om  the  cystic  to  the 
common  bile-duct.  BiUary  colic  may  occur  in 
younger  patients. 

8.  When  a  patient  is  seized  with  severe  epigastric 
pain  and  vomiting,  and  is  found  to  be  febrile,  to 
have  a  moderately  distended  abdomen,  and  acut-e 
tenderness  below  the  eighth  and  ninth  costal  carti- 
lages on  the  right  side  as  well  as  just  below  the 
xiphoid  cartilage,  and  a  rounded,  tense  tumour  or 
less  well-defined  resistance  can  be  felt  beneath  the 
upper  part  of  the  right  rectus  muscle,  it  is  a  case  of 
acute  cholecystitis  ;  a  history  pointing  to  the  presence 
of  gall-stones  can  usually  be  obtained.  There  is 
leucocytosis.  If  the  patient  is  very  obese  the  tumour 
cannot  be  felt.  The  symptoms  are  less  severe- 
there  is  less  collapse— and  the  pain  and  tenderness 
are  more  limited  to  the  right  side  than  in  acute 
])ancreatitis. 

9.  When  a  patient  known  to  have  gall-stones,  or 
a  distended  gall-bladder,  or  in  whom  the  history 
points  strongly  to  such,  is  seized  with  sudden  severe 
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paiu  over  the  gall-bladder,  vomiting,  and  shock,  and 
on  examination  the  whole  abdomen  is  found  motion- 
less, and  the  enlarged  gall-bladder  can  no  longer  be 
recognized,  and  free  fluid  is  present  in  the  perito- 
neum, rupture  of  the  gall-bladder  is  to  be  diagnosed. 

10.  Or  if  a  patient  known  or  suspected  to  have  an 
abscess  or  hydatid  tumour  of  the  liver,  with  great 
enlargement  of  that  organ,  has  sudden  severe  pain 
and  becomes  collapsed,  and  there  is  evidence  of  free 
fluid  in  the  peritoneum,  rupture  of  hepatic  abscess  or  of 
a  hydatid  will  be  recognized.  It  may  be  possible  to 
make  out  a  marked  diminution  in  size  of  the  liver 
simultaneously  with  the  escape  of  fluid  into  the 
peritoneum. 

11.  When  a  patient  is  seized  witli  severe  and 
increasing  sharp,  cutting  pain  in  one  loin  just  below 
the  last  rib,  and  the  pain  shoots  down  into  the  gioin, 
penis,  testicle,  or  thigh,  perhaps  becomes  agonizing 
in  intensity,  and  is  then  associated  with  vomiting,  or 
a  rigor,  cold  sweat,  and  collapse,  renal  colic  is  to  be 
diagnosed.  Frequent  micturition,  a  little  blood  in 
the  urine,_  retraction  of  the  testicle,  the  coming-on 
of  the  pain  in  the  day- time,  and  a  history  of  pre- 
vious attacks  of  the  same  kind,  or  of  the  passage 
of  gravel  or  of  crystals  in  the  urine,  would  support 
the  diagnosis. 

12.  When  a  woman  during  active  movement  or 
effort  experiences  pain  below  the  right  ribs,  and  this 
pain  steadily  increases  up  to  an  agony  and  is  then 
associated  with  vomiting  and  shock,  and  on  examina- 
tion a  hrm,  very  tender  tumour  is  found  in  the  right 
loin  or  iliac  fossa,  which  can  be  moved  upwards  under 
the  ribs,  and  the  patient  is  then  relieved,  a  diagnosis 
of  displaced  kidney  with  kinking  of  the  ureter  or 
torsion  of  the  renal  vessels  can  be  made.  A  history 
of  previous  attacks  or  of  slighter  pain  in  the  same 
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situation,  always  coming  on  when  upright  and 
always  relieved  "by  lying  upon  the  back  and  relaxing 
the  abdominal  walls,  would  support  the  diagnosis. 

13  When  a  woman  while  making  some  ehort  is 
seized  with  pain  in  'the  left  side  of  the  abdomen 
about  the  levei  of  the  umbilicus,  which  steadily  in- 
creases and  brings  on  vomiting,  and  on  fxammation 
a  firm,  tender  tumour  is  felt  in  the  situation  of  the 
pain,  and  the  tumour  can  be  pressed  up  beneath 
the  left  false  ribs,  and  especially  if  a  sharp  or  notched 
border  can  be  recognized  in  it,  it  is  a  case  of  displaced 
spleen  with  torsion  of  its  "  pedicle."  The  patient  may 
state  that  she  was  conscious  of  something  slipping 
out  of  place,  or  that  she  had  previously  had  minor 
attacks  of  the  same  nature. 

14  If  an  infant  or  voung  child  is  suddenly  seized 
with  severe  abdominal  pain,  and  vomits,  and  the 
pain  is  noticed  to  come  on  in  paroxysms  and  theiji 
is  a  frequent  passage  of  mucus,  and  perhaps  blood 
from  the  rectum,  and  on  examination  an  elonga  ed 
tumour  is  felt  in  the  centre  or  towards  the  left  uk 
of  the  abdomen,  hardemng  up  under  the  hngei 
during  e-ach  paroxysm  of  ].ain  and  then  softemng 

or  even  disaiear-g,  'Z^^  ^ 

unusuallv  empty,  it  is  intussusception.  In  lare  case. 
Uie  end  of  the\ntussusception  can  be  felt  per  rectiim. 

15  men  a  patient  is  seized  with  vomitmg,  which 
[  ■  frequently  repeated  and  becomes  mtestmal  and 
ii  herrotion  nor  flatus  is  passed  from  the  rectum 
aiid  an  enema,  if  it  returns,  .^-S^^, -^Xninu 
flatus  with  it,  and  purgatives  if  given  and  rctaim 

l  a'e  fli  ed  to  act  upon  the  bowels,  and  the  uune  s 
oaded  with  indican,  there  is  acute  intestnial  obstruc- 
ion.    Pain  may  be  absent,  or  shght.  or  severe.  Theie 
may  be  nothing  else  to  be  made  ou  in  the  case  unti 
fatal  (oUapse  or  signs  of  pentomtis  develop,  i^ut 
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there  may  be  a  more  or  less  definite  or  ill-defined 
abdominal  swelling,  or  collapsed  coils  of  ileum  in 
the  pelvis,  or  a  distended  coil  of  bowel  in  the  ab- 
domen, or  distended  coils  of  small  intestine  and  an 
empty  colon.  For  the  further  diagnosis  of  cases  of 
intestinal  obstruction,  see  Chap.  XXXVIII. 

16.  When  a  worker  in  lead  who  has  a  blue  line 
along  his  gums  and  lead  in  his  urine  is  seized  with 
severe  griping  pain  referred  to  the  umbilicus,  and 
there  is  obstinate  constipation  and  a  hard  retracted 
abdomen,  he  is  suffering  from  lead  colic. 

17.  When  a  patient  is  seized  with  vomiting,  grip- 
ing abdominal  pains,  and  diarrhoea,  with  gradually 
increasing  collapse,  and  there  is  no  marked  local 
abdominal  tenderness,  it  i^  a  case  of  irritant  poisoning. 
Usually  several  members  of  a  party  or  of  a  house- 
hold are  simultaneously  attacked,  and  soon  after 
taking  some  particiUar  article  of  diet,  e.g.  sausage, 
tinned  meat,  etc. 

18.  When  a  patient  complains  of  severe  con- 
stricting, pain  in  the  upper  abdomen,  and  the  belly- 
wall  is  found  to  be  motionless  but  neither  retracted 
nor  distended,  and  the  pain  becomes  very  acute  at 
the  end  of  a  deep  inspiration  when  the  diaphragm 
descends,  and  there  is  no  tenderness  or  altered  per- 
cussion note  at  the  epigastrium,  the  case  is  most 
probably  one  of  diaphragmatic  pleurisy  ;  the  detection 
of  friction  will  confirm  the  diagnosis.  If  one  side  of 
the  chest  is  dull,  and  the  breath-sound  is  absent  or 
tubular,  it  is  a  case  of  lobar  pneumonia. 

19.  If  a  stout  patient  who  has  had  symptoms 
of  gall-stones  or  of  rather  severe  indigestion  is  sud- 
denly seized  with  .'evere  pain  at  the  epigastrium, 
persistent  vomiting,  and  marked  and  increasin-^ 
collapse,  accompanied  by  unusual  cyanosis  and  ex^ 
tremc  ra[)idity  of  tlio  pulse,  and  on  exann'nation  the 
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abdomen  is  foimd  distended  but  with  flaccid  walls, 
with  tenderness  on  pressure  above  the  umbilicus 
and  possibly  some  ill-defined  fullness  or  resistance  m 
this  situation,  it  is  a  case  of  acute  pancreatitis.  The 
symptoms  of  this  affection  are  obscure:  in  some 
hjemorrhage  occurs,  in  others  there  are  peritonitis 
and  gangrene ;  leucocytosis  is  present  from  the  first. 
The  patients  are  usually  chronic  alcoholics. 

20.  If  a  patient  is  suddenly  seized  with  acute 
abdominal  pain,  and  collapse,  cannot  pass  faeces  or 
flatus,  and  the  abdomen  becomes  rapidly  distended 
by  a  resonant  tense  and  tender  swelUng,  it  is  a  case 
of  acute  volvulus.  In  this  variety  of  acute  obstruc- 
tion vomiting  may  be  slight  or  altogether  absent. 

21.  If  a  patient  is  seized  with  sudden  severe 
abdominal  pain  and  vomiting,  and  passes  bloody, 
putrid  stools,  and  becomes  collapsed,  thrombosis  of  the 
mesenteric  vessels  has  probably  occurred.  The  exist- 
ence of  old  heart  disease  and  arterial  degeneration 
would  support  this  diagnosis.  _ 

22.  When  a  patient  is  seized  with  pam  m  the 
central  part  of  the  abdomen,  followed  by  vomiting, 
increasing  abdominal  distension,  fever,  qmck  pulse, 
and  leucocytosis,  and  there  is  no  localized  pam  or 
tenderness,  nor  local  swelling,  nor  is  there  mtes- 
tinal  obstruction,  the  case  is  one  of  acute  peritonitis 
due  to  immediate  infection  of  the  serous  membrane, 
e  g  by  pneumococcus,  streptococcus,  or  gonococcus. 

23  If  a  man  is  suddenly  seized  with  severe  ab- 
dominal pain,  vomiting,  and  collapse,  and  it  is  found 
that  his  pupils  are  small  and  do  not  react  to  ligW, 
that  his  knee-jerks  are  diminished  or  absent,  and 
that  he  has  had  "  lightmng  pains"  in  his  legs  it  is  a 
gastric  crisis  in  the  course  of  a  case  of  tabes  dorsal  o. 
There  may  be  a  history  of  ]n-evious  attacks  to 
support  the  diagnosis. 
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24.  The  rare  condition  of  acute  osteo-myelitis  of 
the  spine,  when  it  attacks  the  lumbar  vertebrfe,  may- 
be mistaken  at  its  onset  for  an  acute  abdominal 
catastrophe.  It  is  characterized  by  very  intense 
pain  and  tenderness  in  one  or  both  loins,  the  paii. 
rapidly  extending  round  the  trunk  as  a  girdle  pain. 
With  this  there  are  all  the  signs  of  an  acute 
toxsemia,  fever,  dry  tongue,  thirst,  etc.  It  is  to  be 
distinguished,  however,  from  an  abdominal  con- 
dition by  the  absence  of  abdominal  signs  corre- 
sponding with  this  degree  of  toxaemia. 

25.  Certain  cases  of  cortical  abscess  of  the  kidney 
are  acute  in  onset,  with  fever,  rapid  pulse,  and 
pain.  The  pain  is  situated  in  one  or  other  loin, 
extending  down  to  the  iliac  fossa.  There  will  be 
tenderness  over  the  kidney  either  in  front  or  behind. 
The  condition  will  be  diagnosed  from  appendicitis 
or  cholecystitis,  etc.,  by  the  exact  site  of  the  tender- 
ness and  the  want  of  correspondence  between  the 
general  condition  of  the  patient  and  the  abdominal 
signs. 


CHAPTER  XXXVIII 


DIAGNOSIS  OF  CASES  OF  INTESTINAL 
OBSTRUCTION 

Cases  of  intestinal  obstmction  fall  into  two  dis- 
tinct groups  :  (1)  those  in  wliicli  a  sudden  cessation 
of  the  passage  of  faeces  and  flatus  is  the  main  symp- 
tom, and  (2)  those  in  which  the  difficidty  in  obtainiiig 
a  satisfactory  emjjtying  of  the  bowel  is  of  a  clironic 
and  progressive  character.  The  first  class  of  case 
is  given  the  name  of  acute,  the  second  is  known 
as  ^diroiiic.  In  a  number  of  the  acute  cases,  the 
history  makes  it  clear  that  the  final  acute  stage  is 
but  the  culmination  of  a  chronic  affection,  and 
to  these  the  designation  of  acyte  obstruction  upon 
chronic  is  sometimes  given.  As  the  discharge  of 
fseces  and  flatus  depends  upon  the  action  of  the 
intestinal  muscle,  it  can  be  arrested  either  by  failure 
of  peristalsis  or  by  mechanical  obstruction.  The 
clinical  term  "  intestinal  obstruction  should  be 
limited  to  the  latter  class  of  cases,  and  will  be  so 
used  here.  Cases  of  intestinal  paresis  from  jieri- 
tonitis,  or  of  congenital  dilatation  of  the  colon 
(Hirschsprung's  disease),  arc  not  included. 

A  Acute  iiilesliiial  ohsliiielion.  -  This  condi- 
tion will  be  recognized  by  the  combiiiationof  four  symp- 
toms—(1)  complete  cessation  of  tlie  normal  mtestnial 
(lischar-e  of  forces  and  Hatus,  (2)  dislei.su.n  of  coils 
o[  -mt  'ubove  llie  point  of  obstruction,  (3)  seven- 
colicky  pain,  (I)  regnrgit;uit  vonutmg.    As  a  result 
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of  the  absorption  of  the  retained  intestinal  con- 
tents and  their  excretion  by  the  kidneys,  the  urine 
becomes  heavily  charged  with  indican,  and  turns 
black  upon  the  addition  of  a  strong  mineral  acid. 
There  may  be  more  or  less  well-marked  shock, 
due  to  the  irritation  of  the  nerves,  especially  their 
tight  compressio]!,  symptoms  of  toxtemia  and,  if 
vomiting  is  severe,  of  collapse  from  loss  of  fluid,  and 
the  patient  may  show  the  effects  of  a  chronic  dis- 
ease which  has  culminated  in  intestinal  obstruction, 
e.g.  cancer  of  the  colon  or  rectum.  The  constipa- 
tion of  obstruction  is  what  is  known  as  "absolute 
constipation  "  :  neither  motion  nor  flatus  is  passed 
spontaneously,  the  bowel  does  not  react  to  a  pur- 
gative, and  an  enema  fails  to  bring  away  anything 
beyond,  at  times,  just  a  very  little  flatus,  or  tiny 
portions  of  motion  which  have  been  lying  in  the 
bowel  below  the  obstruction.  Reguigitiint  vomiting 
is  recognized  by  the  absence  of  nausea  and  of  great 
straining  effort — the  stomach  ajjpeai's  to  empty 
itself  quite  easily.  The  first  vomit  consists,  as  in 
all  cases,  of  the  usual  contents  of  tlie  stomach  ; 
in  intestinal  obstruction  the  vomited  nuitter  ([uickly 
becomes  alkaline  and  definitely  intestinal,  and  later 
it  may  become  fsecal.  As  a  rule,  gTcat  urgency  of 
vomiting  and  but  limited  distension  indicate  ob- 
struction high  up  in  the  bowel. 

Having  arrived  at  the  conclusion  that  the  patient 
is  suffering  from  acute  obstruction,  the  next  step  in 
the  diagnosis  is  to  determine  whether  there  is  any 
external  hernia.  The  usual  and  also  the  unusual 
seats  of  hernia  must  each  and  all  be  carefully  ex- 
amined ;  and  if  'a  tumour  is  found,  which  is  fixed 
to  the  belly- wall,  tense,  and  dull  on  percussion 
it  is  to  be  regarded  as  a  slrangulaied  hernia.  Should 
the  surgeon  be  in  doubt  as  to  whether  a  given 
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swelling  is  a  heruia  or  not,  when  there  are  symp- 
toms of  acute  obstruction,  he  should  explore  the 
sweUing  by  operation.  If  no  hernial  tumour  is 
detected,  inquiry  should  be  made  as  to  whether 
the  patient  is  the  subject  of  a  hernia  wliich  has 
been  reduced,  and,  if  so,  what  relation  as  regards 
time  the  onset  of  the  symptoms  of  obstruction  had 
to  the  reduction  of  the  hernia,  and  whether  the 
reduction  ofiered  any  difl&culty.  It  must  be  remem- 
bered that  a  patient  may  himself  accomplish  a 
reduction  en  bloc  of  a  hernia,  and  without  noticing 
any  difficulty  whatever  in  the  taxis.  When,  then, 
it  is  known  that  the  patient  is  the  subject  of  a 
reducible  hernia,  the  ring  and  hernial  canal  should 
be  very  carefully  examined,  and  it  may  even  be 
justifiable  to  endeavour  to  get  the  rupture  to  de- 
scend to  make  certain  that  it  is  not  the  seat  of  the 
obstruction. 

If  the  surgeon  is  able  to  exclude  altogether  ex- 
ternal hernia,  the  problem  then  is  to  distinguish 
between  the  various  forms  of  internal  strangulation. 
In  a  large  number  of  cases  it  is  impossible  to  deter- 
mine the  exact  cause  of  the  strangulation  without 
actual  exploration  of  the  abdominal  cavity  ;  _  intus- 
susception is  capable  of  more  certain  diagnosis  than 
any  other  form  of  acute  internal  strangulation. 
When,  early  in  the  case,  the  collapse  is  very  marked, 
the  pulse  being  small  and  feeble,  and  the  skin  cold 
and  bathed  in  sweat,  it  indicates  tight  strangulation. 
When  vomiting  sets  in  early,  is  frequently  repeated, 
and  quickly  becomes  intestinal,  and  the  belly  is 
uniformly  and  only  moderately  distended,  and  tlic 
excretion  of  urine  is  small,  the  obstruction  is  known 
to  be  seated  in  the  small  intestine,  and  tlie  higher 
up  tlie  strangulation  the  more  marked  are  these 
distingiiisliing  features.    When,  on  the  other  hand. 
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the  abdomen  is  greatly  distended,  and  the  vomiting 
is  less  urgent,  and  a  longer  interval  elapses  before 
it  becomes  intestinal,  it  indicates  that  the  obstruc- 
tion is  in  the  large  inlestine.  In  these  cases  it  may 
be  possible  to  see  or  to  mark  out  by  percussion  the 
caecum  and  colon,  and  when  the  obstruction  is  in 
or  near  the  transverse  colon  the  right  loin  may  be 
much  more  distended  than  the  left. 

The  following  forms  of  internal  strangidation  are 
to  be  distinguished,  viz.  intussuscejition,  internal 
hernia,  and  volvulus. 

In  cases  of  acute  intestinal  obstruction  there  is 
no  advantage  for  purposes  of  diagnosis  to  be  derived 
from  the  administration  of  copious  or  repeated  ene- 
mata,  or  from  attempts  to  pass  a  long  rectal  tube. 

If  an  elongated  tumour  is  felt  in  the  position 
of  the  ca3cum,  or  in  the  course  of  the  colon,  and  if 
there  is  frequent  tenesmus,  with  a  discharge  from 
the  anus  of  bloody  mucus  or  even  of  pure  blood, 
intussusception  is  to  be  diagnosed.  The  tumour  will 
be  noticed  to  become  alternately  more  and  less  firm 
and  apparent,  its  periods  of  firmness  being  accom- 
panied by  griping  pains  and  tenesmus.  This  periodic 
hardening  of  the  tumour  is  due  to  strong  peristalsis, 
and  is  an  evidence  of  the  muscularity  of  the  swell- 
ing. In  some  cases  the  lower  end  of  the  strangled 
bowel  may  be  felt  in  the  rectum,  or  it  may  even  be 
extruded  beyond  the  anus. 

If  the  patient  has  been  suddenly  seized  with 
localized  pain  in  the  belly  which  has  rapidly  become 
greatly  distended,  and  a  rounded  tense  swelling  or 
tumour  can  be  detected  in  either  iliac  fossa  or  flank, 
the  obstruction  may  be  diagnosed  as  a  volvulus. 
Vomiting  may  be  slight  or  absent  in  obstruction  due 
to  this  cause.  This  condition  is  met  with  more  fre- 
quently in  the  large  than  in  the  small  bowel,  and  par- 
S* 
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ticularlv  in  the  CEecum  or  in  the  sigmoid  flexure,  and 
the  twisted  part  may  be  enormously  distended  and  be 
visible  throusih  tlie  abdominal  walls. 

When  there  is  but  moderate  distension  of  the 
abdomen,   and  no  tumour  or  swelling  or  seat  of 
special  resistance    can  be  detected,   and,  further, 
when  the   vomiting   sets   in    early    and  _  quickly 
becomes   intestinal,   the  case   may  be  diagnosed 
as   one  of    internal   hernia,  or    of  strangulation 
of  the  bowel  by  a  hand.    If  there  is  an  old  hernia, 
or   a   history   of   some  previous  attack  of  peri- 
tonitis  or  oit  an  intraperitoneal  operation  such  as 
ovariotomy,  it  would  point  to  the  presence  of  a 
hand     If  the  patient  has  been  subject  to  attacks 
of  colic,  and  if  there  is  ill-defined  local  resistance 
or  fullness,  especially  in  either  iliac  fossa,  it  pomis 
to  internal  hernia.  . 

If  a  patient  who  has  been  suffering  from  jaundice, 
pain  m  the  hepatic  region,  sickness,  and  other  symp- 
toms of  gall-stones  suddenly  exhibits  signs  of  acute 
intestinal  obstruction,  the  condition  may  be  attrib- 
uted to  impaction  of  a  gall-stone  in  the  howel. 

The  diagnosis  of  these  causes  of  acute  intestinal 
obstruction  is  also  considered  in  Chapter  XXXMl. 

B   Cluonie  intestinal  obstruction  is  most 
frequent  m  the  large,  intestine,  and,  particularly, 

near  its  lower  end.  r       f  it 

Chronic  intestinal  obstruction  must  be  hrst  ot  all 
distinguished  from  chronic  constipation,  m  winch,  at 
Ion"  and  irregular  intervals,  full-sized  and  often  very 
large  and  hard  fa3cal  masses  are  passed,  icvad 
impaction  is  another  condition  not  to  be  confused 
with  chronic  obstruction  ;  it  may  occur  at  any  part 
of  the  colon,  but  particularly  in  the  cfecum,  at  either 
of  the  flexures,  or  in  the  pelvic  colon  ;  m  the  worst 
cases  the  whole  of  the  large  bowel  may  be  choked 
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with  fseces.  In  the  abdominal  colon  fascal  masses 
are  felt  as  rounded  or  uneven  lumps,  which  may  be 
indented  by  the  fingers,  are  often  resonant  on  per- 
cussion and  slightly  tender,  and  under  treatment 
can  be  traced  moving  along  the  colon,  or  gradually 
melting  away.  The  finger  in  the  rectum  at  once 
detects  faecal  masses  in  the  pelvic  bowel. 

A  case  of  chronic  intestinal  obstruction  should 
be  investigated  as  follows  :  First  of  all  a  careful 
history  of  the  case  should  be  obtained,  attention 
being  paid  particularly  to  the  character  and  fre- 
quency of  the  motions — to  the  size,  shape,  and 
amount  of  the  f cecal  matter  pa.ssed,  and  to  the 
admixture  with  mucus  and  blood.  The  size  of  the 
motion  is  an  index  of  the  lumen  of  the  lower  part 
of  the  large  bowel  ;  if  a  stricture  is  higli  up  in  the 
colon  the  faecal  matter  that  passes  through  it  may 
be  re-formed  into  larger  masses  in  the  lower  colon 
before  it  is  discharged.  The  progressive  diminution 
of  the  size  of  the  motion  is  an  important  sign  of 
increasing  contraction  in  the  lumen  of  the  bowel. 
The  presence  of  mucus  in  the  motion  is  an  indica- 
tion of  hypersemia  and  irritation  of  the  mucous 
membrane,  and  the  presence  of  blood  is  the  result 
of  more  intense  congestion  or  of  ulceration  of  the 
mucous  membrane.  When  the  mucous  discharge  is 
abundant  it  may  be  passed  frequently  and  give  the 
patient  the  impression  that  he  is  suffering  from 
diarrhoea.  In  some  cases  of  very  vascular  growths 
of,  or  penetrating  into,  the  colon,  the  discharge  of 
mucus  is  extraordinarily  copious.  The  irregularity 
of  faecal  discharge  should  be  noted ;  the  arrest  of  all 
discharge  for  some  days,  followed  by  the  frequent 
passage  of  very  loose  or  soft  and  small  motions,  is  a 
significant  sign  of  organic  obstruction  ;  this  is  spoken 
of  as  alternating  constipation  and  diarrhoea.  Tlie 
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passage  of  several  unsatisfactory  motions  in  tlie 
early  hours  of  the  day— "  morning  diarrhcea 
followed  by  quiescence  of  the  bowel  for  the  rest  of 
the  day,  is  frequently  observed  in  the  earlier  stages 
of  cancer  of  the  lower  bowel.  A  history  of  colicky 
pains  with  gargling  in  the  bowel  is  an  indication  oi 
vio-orous  but  ineffectual  contractions  of  the  bowel 
above  an  obstruction.  Any  history  of  previous 
operation  or  attacks  of  peritonitis  should,  of  course, 
be  carefully  noted. 

After  obtaining  the  history  of  the  case  the  sur- 
geon should  carefully  examine'  the  patient  and 
specially  note  the  following  points  : 

1.  Distension.  — This  may  be  general,  involvmg  - 
both  large  and  small  bowel,  or  partial.  It  is  par- 
ticularly important  to  determine  whether  distension 
involves  the  large  intestine  and  all  the  abdominal 
part  of  it ;  the  fullness  of  each  flank  must  be  noted, 
and  by  careful  percussion  the  outline  of  the  colon 
must  be  made  out.  Distension  is  evidence  that 
the  obstruction,  though  chronic,  has  become  com- 
plete, and  the  extent  of  bowel  involved  m  it  shows 
the  seat  of  the  obstruction.  Even  when  the  obstruc- 
tion is  low  down,  the  caecum  is  the  part  of  the  colon 
to  be  distended  first,  and  its  condition  should  m 
all  cases  be  specially  noted.  . 

2.  Accumulation  o£  f^ces.-When  the  obstruction  in 
the  colon  is  chronic  but  not  complete,  faecal  matter 
may  be  held  back  above  it,  and  be  felt  m  the  colon, 
particularly  in  the  sigmoid  colon  above  disease  in 
the  rectum,  and  in  the  caecum.  Ihe  detection  o 
frecal  masses  in  the  colon  is  important  evidence  oi 
the  presence  of  chronic  obstruction. 

.3  Visible  and  audible  peristalsis,  commg  on  sponta 
ncously  or  when  the  al.dot.ien  is  exposed,  or  oxciled 
l.y  palpation,  is  a  proof  of  mechanical  obstruction 
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rendering  the  peristalsis  ineffective,  and  also  causing 
hyjiertropliy  and  distension  of  the  bowel  above.  It 
may  be  attended  with  loud  gurgling  sounds  and  with 
griping  pain.  It  is  generally  easy  to  determine 
whether  the  peristalsis  is  in  the  small  or  the  large 
bowel. 

4.  Tenderness.  —  It  is  important  to  notice  any 
tenderness  in  the  bowel,  particularly  in  the  cascum 
or  sigmoid  colon.  In  these  situations  stercoral 
ulceration  is  liable  to  occur,  and  tenderness  is  the 
only  local  sign  which  gives  warning  of  its  presence. 

5.  Tumour. — If  any  tumour  can  be  felt,  its  exact 
seat,  size,  fixity  or  mobibty,  and  consistence  must 
be  noted. 

6.  The  liver  must  be  examined  for  evidence  of 
enlargement  and  for  hardness  or  irregularities  of 
its  surface,  such  as  may  be  caused  by  secondary 
malignant  disease.  For  the  same  reason  the  skin 
and  conjunctiva  and  the  urine  will  be  examined 
for  evidence  of  jaundice. 

7.  The  abdominal  wall. — In  cancer  of  the  inteslii.e, 
as  well  as  of  the  stomach,  secondary  growths  are 
liable  to  occur  at  the  umbilicus  in  the  form  of  film 
discoidal  nodules,  and  the  detection  of  such  a  lump 
is  important  iu  any  case  of  obstruction  as  showing 
its  nature  and  the  occurrence  of  metastasis. 

8.  The  inguinal  glands  should  be  examined  for  the 
same  reason,  and  any  enlai-gement  carefully  noted. 

9.  All  the  seats  of  hernia  must  be  examined. 

10.  Rectal  examination.— Having  completed  the  ex- 
amination of  the  abdomen,  the  surgeon  should  himself, 
if  possible,  see  one  or  more  of  the  stools,  noting  the 
points  in  them  to  which  reference  has  already  been 
made,  and  then  he  should  explore  the  rectum.  This 
should  be  done  first  of  all  with  the  finger  properly 
gloved  and  lubricated,  and  llien,  if  necessary,  with  the 


558 


SURGICAL  DIAGNOSIS  [chap. 


proctoscope  or  sigmoidoscope.  The  iiiiger  will  notice 
the  resistance  or  flaccidity  of  the  sphincter  ani,  and 
the  smoothness  and  softness  of  the  anal  canal,  or  any 
induration  or  unevenness  of  its  walls.  The  finger 
then  explores  the  rectum  proper,  noticing  its  lumen, 
whether  contracted  (stricture),  distended  (balloon- 
ing), or  enlarged  by  ulceration  ;  whether  empty  or 
occupied  by  faical  masses  or  a  foreign  body,  a  pro- 
lapsed growth,  or  an  intussusception.  The  finger  then 
feels  the  rectal  wall,  whether  thickened  or  hardened 
at  any  part,  and  whether  the  bowel  is.  fixed  or  mov-  . 
able,  or  displaced  and  compressed  by  a  growth 
outside  it.  With  a  well-illuminated  proctoscope  the 
mucous  lining  of  the  rectum  can  be  seen,  and  with 
a  sigmoidoscope  the  rectum  and  lower  pelvic  colon 
can  be  explored,  and  changes  in  its  mucous  membrane 
and  in  its  dilatability  can  be  studied  with  a  pre- 
cision not  otherwise  attainable. 

If  the  patient  has  vomited,  the  vomited  matter 
should  be  examined,  and  in  particular  its  odom-,  , 
colour,  and  reaction  to  litmus-paper  noted,  to  deter-  : 
mine  whether  it  is  ordinary  stomach  contents,  or 
this  with  the  addition  of  bile  only  and  green  in 
colour,  or  whether  it  is  regurgitant  vomit  from  the 
small  intestine,  or  even  fsecal  matter  from  the  colon.  1 

Lastly,  the  surgeon  must  take  note  of  the  patient's 
general  condition,  particularly  of  emaciation,  pallor, 
and  the  signs  of  asthenia. 

If  the  patient  is  otherwise  in  good  health,  but 
passes  a  hard  motion  at  long  intervals,  the  motion 
being  dark  in  colour  and  of  normal  size,  and  the 
rectum  is  found  healthy  and  empty,  the  belly  not 
greatly  distended  nor  containing  a  tumour,  and 
particularly  if  the  patient  is  an  aiur>mic  young 
woman,  it  may  be  con.sidercd  a  case  of  at^ony  of 
the  bowel. 
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If  with  symptoms  like  the  above  the  rectum  i. 
found  full  of  hardened  fteces,  or  similar  f«cal  masses 
can  be  felt  in  the  colon,  it  is  usually  spoken  of  as 
a  case  of  faecal  impaction.  The  two  conditions  have 
very  much  in  common.  In  fcecal  impaction  the 
patient  may  pass,  even  daily,  small  hard  lumps  of 
fseces,  or  be  troubled  with  tenesmus  and  a  frequent 
evacuation  of  mucus  stained  with  faeces.  This  con- 
dition is  often  met  with  in  elderly  people. 

If  with  the  signs  of  chronic  obstruction  an  elon- 
gated tumour  is  felt  in  the  belly,  and  the  patient 
discharges  mucus  with  a  small  amount  of  fa3cal  matter 
from  the  rectum,  and  complains  of  irregular  colicky 
pains  and  tenesmus,  chronic  intussusception  is  to  be 
diagnosed.  The  end  of  the  intussuscepted  length  of 
bowel  may  be  felt  in  the  rectum. 

For  the  diagnosis  of  simple  and  malignant  stricture 
of  the  rectum,  see  p.  615. 

If  these  causes  can  be  excluded,  the  surgeon  must 
attempt  to  determine  by  the  amount  and  character 
of  the  abdominal  distension  whether  the  obstruction 
is  seated  in  the  large  intestine  or  in  the  small  bowel. 
Malignant  disease  is  much  more  frequent  in  the 
large  than  in  the  small  bowel,  while  chronic  peri- 
tonitis or  adhesions  or  traction  most  often  afiect 
the  small  intestine.  If  a  tumour  can  be  detected 
through  the  abdominal  wall  it  is  of  great  value  in 
the  diagnosis.  If  the  signs  point  to  obstruction  in 
the  small  intestine,  and  there  is  a  history  of  previous 
peritonitis,  or  of  pelvic  inflammation  or  tumour, 
and  the  constipation  is  not  absolute,  the  condition 
may  be  attributed  to  chronic  peritonitis,  or  some 
similar  cause,  dragging  upon  or  binding  down  the 
intestine  and  impeding  its  peristalsis.  When,  how- 
ever, the  obstruction  is  seated  in  the  large  intestine, 
and  the  disease  has  steadily  and  continuously  pro- 


5G0  SURGICAL  DIAGNOSIS  [chap. 

gressed,  whether  a  tumour  can  or  cannot  be  felt, 
it  is  most  probably  due  to  cancer  ol  the  colon.  The 
earliest  symptoms  may  be  those  of  indigestion  and 
flatulence,  together  with  some  persistent  alteration 
in  the  previous  habit  of  action  of  the  bowels,  and 
later  the  signs  of  obstruction  may  be  combined 
with  mucous  or  bloody  diarrhoea,  emaciation,  and 
progressive  anaiinia.  Secondary  deposits  may  be 
detected  in  the  liver  and  elsewhere.  A  somewhat 
similar  history  in  a  stoutish  person,  extending  over 
a  long  period,  perhaps  years,  especially  if  there  is 
])resent  a  fixed  but  tender  and  sometimes  painful 
tumour  in  the  region  of  the  pelvic  colon,  points  to 
chronic  diverticulitis.  .  . 

Valuable  information  as  to  the  presence,  position, 
and  in  some  cases  the  cause  of  the  obstruction  is 
afforded  by  the  use  of  bismuth  and  X-rays.  For 
obstruction  above  the  ileo-csecal  valve,  a  bismuth 
meal  must  be  followed  through  the  intestine.  For 
obstruction  below  this  point,  the  colon  may  be  filled 
with  a  bismuth  or  barium  enema,  examined  with  a 
fluorescent  screen,  and  then  photographed. 

CoutjCuUal  iulestinal  obstiuction.— ^\  hen 
ever  a  new-born  infant  does  not  pass  the  meconium 
within  twenty-four  hours,  it  should  be  carefu  ly 
examined  to  ascertain  whether  there  is  some  de- 
formity of  the  lower  bowel.  Vomiting  and  abdominal 
distension  are  other  symptoms  callmg  attention  to 
this  condition.  The  surgeon  will  have  to  ascertain 
three  facts  :  whether  the  anus  is  developed,  whether 
the  rectum  is  developed,  and  whether  the  rectum 
has  formed  any  unnatural  communication  wuU 
the  bladder,  uterus,  or  vagina.  By  mspection  of  the 
perineum  it  will  be  at  once  observed  whether  the 
anus  is  developed  or  not.  Having  asccrtamed  this 
point,  the  surgeon  must  trv  to  determme  whether 


XXXVIII]      INTESTINAL  OBSTRUCTION  561 


the  rectum  is  developed.  Passing  his  little  finger 
into  the  anus,  he  feels  for  a  tense,  bulging  swell- 
ing filling  out  the  pelvic  cavity  :  this  may  be  felt 
separated  from  the  anus  by  a  thin  septum,  or  at  a 
greater  distance  ;  or,  on  the  other  hand,  the  finger 
may  quite  fail  to  find  any  such  swelling  in  the  pelvis. 
If  there  is  no  anus,  the  surgeon  feels  carefully  in  the 
perineum  and  notices  whether  it  bulges  when  the 
child  cries  or  strains,  or  when  pressure  is  made  on 
the  hypogastrium  and  iliac  fossa  ;  by  such  signs 
the  distended  rectum  may  be  located.  Communi- 
cation of  the  rectum  with  the  bladder  or  urethra,  or 
with  the  vagina,  will  be  shown  by  the  escape  of  the 
meconium  in  the  urine,  or  from  the  vulval  orifice. 


CHAPTER  XXXIX 

DIAGNOSIS  OF  SOME  CASES  OF  CHRONIC 
INDIGESTION 

Within  recent  years  a  large  number  of  cases  of 
chronic  indigestion  have  been  found  to  be  due  to 
conditions  susceptible  of  relief  or  cure  by  surgical 
treatment,  and  it  is  tlierefore  necessary  that  surgeons 
should  be  able  to  investigate  such  cases  and  to  diagnose 
those  conditions  which  can  be  dealt  with  sm-gically, 
and  to  distinguish  these  cases  one  from  another  ilie 
aroup  of  cases  we  are  now  to  consider  is  not  very 
clearly  definable,  but  they  are  generally  character- 
ized l3y  abdominal  discomfort  or  pam,  sometimes 
by  nausea  or  vomiting,  belching  of  wmd  or  intes- 
tinal flatulence,  constipation,  and  a  certain  degree 
of  debility.    The  symptoms   have  been  of  some 
duration  when  the  patient  conies  for  advice,  and  he 
often  associates  them  in  some  way  with  the  taking 
of  food.    Included  in  this  group  of  cases  are— 
Absence  of  molar  teeth.        Chronic  appendieitis. 

Pyorrhcea.  f  "^"o^'^  f  '^'^l""- 

,  ■      1  Internal  hernia. 

il.,      1    .         1  Panereatic  calcuhis. 

Dilated  stomach.  i  ancieai 

Duodenal  ulcer.  Cancer  of  paneieas. 

Ileal  kink.'  ^"^'™F  T^i 

Chrouic  duodenal  ileus.        Visceral  adhesions. 

C*cal  stasis. 
riC2 
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To  arrive  at  a  diagnosis  in  these  cases,  the  sur- 
geon should  first  inquire  carefully  into  the  history 
of  the  case,  then  note  exactly  the  symptoms,  and 
finally  make  a  thorough  examination  of  the  teeth 
and  of  the  abdominal  organs. 

I.  The  history. — Two  classes  of  facts  in  the  his- 
tory are  of  special  importance :  (1)  the  mode  of  onset 
of  the  symptoms;  (2)  their  duration  and  progress. 

1.  The  onset  of  the  symptoms  may  have  been 
spontaneous,  or  without  recognizable  cause,  or  it 
may  have  followed  some  acute  illness,  or  operation, 
or  pregnancy.  The  symptoms  may  have  come  on 
abruptly,  or  so  gradually  that  their  beginning  was 
unperceived.  An  abrupt  onset  indicates  either  an 
infection,  or  some  mechanical  disturbance  such  as 
the  displacement  or  kinking  of  a  part  or  the  move- 
ment or  impaction  of  a  stone.  A  sequel  to  an  acute 
illness  is  caused  by  permanent  damage  to  an  organ 
by  inflammation,  or  by  interference  with  its  func- 
tion by  adhesions.  If  the  illness  follows  upon  an 
operation,  it  is  the  result  of  adhesions,  or  it  is 
caused  by  the  direct  effect  of  the  operation  ;  the 
disturbance  of  pregnancy  is  often  followed  by  chole- 
cystitis and  cholelithiasis.  Where  the  symptoms 
have  come  on  without  a  known  cause  they  are 
likely  to  result  from  an  auto-infection,  from  some 
persistent  violation  of  physiological  law,  or  from  the 
onset  of  malignant  disease. 

2.  Duration  and  progress  of  the  symptoms.— The  dura- 
tion of  the  symptoms  is  chiefly  significant  as  showing 
the  greater  or  lesser  gravity  of 'the  functional  dis- 
turbance. The  history  of  the  progress  of  the  symp- 
toms is  more  important.  They  may  have  been  per- 
sistent and  unchanged  for  years,  indicatiTig  a  very 
chronic  and  less  grave  condition  ;  they  may  have 
been  definitely  intermittent,  constituting  successive 
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attacks  of  iUness,  indicating  successive  infections  ot 
exacerbations ;  or  there  may  have  been  some  recent 
aggravation  or  change  in  the  symptoms,  mdicatmg 
the  onset  of  a  secondary  compUcation  such  as  car- 
cinoma engrafted  upon  a  chronic  ulcer,  cholecystitis 
secondary  to  appendicitis,  stenosis  foUowmg  upon 
ulceration  or  upon  the  impaction  of  a  gall-stone. 

II.  Symptomatology.    1 .  Pain,    (a)  Its  seat. 
—Pain  is  not  always  felt  close  over  the  seat  of  its 
cause,  although  this  is  often  the  case,  e.g.  m  gastric 
ulcer,  cholecystitis,  and    appendicitis;  sometimes 
it  is  referred  to  a  surface  distant  from  the  cause, 
e  o-    the  right  shoulder  in  gall-stones,  aroimd  the 
umbilicus  or  at  the  epigastrium  in  appendicitis. 
Patients  are  often  able  to  state  definitely  that  the 
pain  is  wholly  above  the  umbilicus  or  wholly  below 
that  point,  and,  still  more,  that  it  is  entirely  limited 
to  the  right  or  to  the  left  side  of  the  belly.  Where 
this  is  so,  the  cause  of  the  pain  is  m  the  first  case 
to  be  sought  in  the  stomach,  gall-bladder  and  bile- 
ducts,  duodenum,  or  transverse  colon ;  m  the  second 
case,  in  the  small  intestine  below  the  duodenum  the 
ca3cum,  appendix,  right  or  left  colon  ;  m  the  third 
case,  in  the  appendix,  ciBCum,  ascending  colon,  or 
gall-bladder  if  the  pain  is  wholly  right-sided,  and 
in  the  descending  and  sigmoid  colon  if  wholly  lelt- 
sided.    Again,   there  arc  many   cases  where  the 
patient  says  the  pain  i,s  at  a  particular  definite 
spot  "—the  upper  or  lower  epigastrmm,  the  right 
hypochondrium  just  below  the  ninth  costal  cartilage, 
beneath  the  right  rectus  muscle  ]ust  above  the 
umbilicus,  or  in  the  region  of  the  cnecum    V.  hen 
pam  is  limited  to  one  of  these  small  areas  it  usual  > 
indicates  that  the  cause  of  the  pam  is  immediate]) 
beneath  that  part  of  the  abdominal  wall._ 

(b)  Character  of  (he  pf«n.-Not  much  importance 
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is  to  be  attached  to  such  descriptions  of  pain 
as  "burning,"  "stabbing,"  "cutting,"  "dragging," 
"  gnawing,"  but  a  good  deal  of  weight  is  to  be  put 
upon  the  use  of  the  term  "  griping  "  or  "  hi.bour- 
like,"  as  an  indication  of  strong  but  inefltective  action 
of  involuntary  muscle,  as  in  the  biliary  passages, 
stomach,  or  intestine.  When  pain  is  described  as 
"  shooting,"  the  direction  in  which  the  pain  is  said 
to  shoot  should  always  be  inquired  into.  Thus, 
pain  shooting  from  the  epigastrium  round  the  right 
side  of  the  body  to  the  lower  dorsal  spine — some- 
times also  up  to  the  right  shoulder — is  very  charac- 
teristic of  trouble  in  the  gall-bladder  or  bile-passages  ; 
pain  in  the  right  iliac  region,  shooting  up  towards 
the  umbilicus  or  lower  epigastrium,  or  across  to  the 
left  iliac  region,  is  often  mentioned  in  cases  of  chronic 
appendicitis  ;  occasionally  in  this  aflection  the  pain 
is  described  as  shooting  down  the  front  of  the  right 
thigh  or  along  the  fold  of  the  groin,  but  not  to  the 
pubes  or  along  the  urethra.  Extension  of  the  pain 
from  its  original  site  to  another  part  may  be  a  sig- 
nificant point,  e.g.  the  extension  of  epigastric  pain 
through  to  the  back  may  indicate  the  extension 
of  a  gastiic  ulcer  through  the  stomach  wall  to  the 
pancreas. 

(c)  Onsei  of  the  fain. — This  may  be  gradual, 
sudden,  or  intermittent.  Gradually  increasing  pain 
is  felt  in  such  cases  as  pyloric  stenosis  and  gastric 
ulcer  ;  sudden  pain  occurs  in  gall-stones,  in  appen- 
dicitis, and  in  internal  hernia  ;  intermittent  pain 
in  duodenal  ulcer  and  in  gastric  or  intestinal  obstruc- 
tion. The  time  at  which  pain  occurs  is  often  signi- 
ficant— not  only  the  time  of  day,  but  also  the  relation 
of  the  pain  to  the  taking  of  food  and  the  passage  of 
wind  or  motion.  The  pain  of  chronic  appoidicitia 
often  comes  on  in  the  early  liours  of  the  morning 
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or  after  exercise,  and  it  is  not  iufluenced  by  the 
laking  of  food  nor  by  the  character  of  the  food  taken. 
The  pain  of  gastric  ulcer  comes  on  at  an  interval 
after  taking  food,  and  is  worse  after  solid  than  after 
bland  fluid  food.  The  pain  of  duodenal  ulcer  is 
relieved  by  taking  food,  and  then  comes  on  again 
two  or  three  hours  after  the  food  ;  it  is  worse  after 
a  mixed  meal  than  after  bland  fluid  food.  The  pain 
of  chronic  cholecystitis  and  of  cfscal  stasis  conies  on 
in  the  later  hours  of  the  day.  The  pain  of  gastric 
distension  is  relieved  by  copious  belcliing  or  vomiting  ; 
the  pain  of  gastric  ulcer,  by  the  speedy  vomiting 
of  food  taken;  the  pain  of  intestinal  obstruction, 
by  the  free  passage  of  flatus  and  fseces. 

2.  Nausea  and  vomiting.  —  Nausea  is  met  with 
in  cholecystitis,  intestinal  kinks,  visceroptosis,  and 
csecal  stasis,  and  is  a  marked  symptom  in  some 
cases  of  gastric  cancer.  Vomiting  is  met_  with  in 
gastric  cancer  and  in  some  cases  of  gastric  ulcer  ; 
copious  vomiting,  and  vomiting  of  food  taken  a 
day  or  two  before,  in  cases  of  pyloric  obstruction  ; 
occasional  fa3cal  vomiting,  in  cases  of  cancerous 
fistula  between  the  stomach  and  colon.  (For  fecal 
vomiting  in  cases  of  intestinal  obstruction,  see  Cha]). 
XXXVIII.)  Hajmatemesis  occurs  in  gastric  ulcer  and 
cancer  and  in  duodenal  ulcer.  The  association  of 
acute  spasmodic  pain  with  belching  of  great  volumes 
of  wind  is  often  seen  in  biUary  cohc. 

3.  Jaundice.  —  When  the  patient  gives  a  history 
of  having  been  yellow  in  colom-,  and  reports  that  at 
the  same  time  the  motions  were  pale  or  chalky  in 
colour  and  the  urine  very  dark,  it  is  certain  that 
there  has  been  obstructive  jaundice,  and  this  fact 
would  strongly  support  a  diagnosis  of  gall-stones. 

4.  Stools.— In  many  of  these  cases  it  is  necessary 
to  examine  (he  stools  oneself,  but  a  history  of  copious 
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meltena,  with  or  without  sudden  faintness,  points 
usually  to  duodenal  ulcer  ;  a  history  of  the  passage 
of  a  little  red-brown  blood  and  mucus  in  the  stools 
would  rather  indicate  the  presence  of  an  ulcerated 
growth  in  the  colon  or  of  a  chronic  intussusception. 
A  history  of  chronic  constipation  or  of  the  constant 
and  more  or  less  ineffectual  taking  of  aperients  is 
common  in  many  of  these  conditions,  and  is  a  marked 
symptom  in  visceroptosis,  csecal  stasis,  and  visceral 
adhesions.  Occasional  attacks  of  diarrhoea  with 
habitual  constipation  occur  in  ileal  kink.  The  passage 
of  a  large-sized  motion,  even  at  long  intervals,  shows 
that  there  is  no  narrowing  of  the  lower  colon  or 
rectum;  the  repeated  passage  of  tiny  fa3cal  pellets 
is  often  associated  with  the  development  of  diverti- 
culitis ;  the  progressive  diminution  in  size  of  the 
motions  and  increasing  difficulty  in  getting  _  the 
bowels  to  respond  to  purgatives  are  characteristic  of 
a  gradually  increasing  stenosis  of  the  colon. 

5.  Rigors.  —  The  occurrence  of  irregular  rigors 
associated  with  a  feeling  of  depression  and  with 
jaundice  is  very  strongly  indicative  of  a  calculus  in 
the  common  bile-duct. 

6.  The  general  condition. — Rapid  wasting  and  in- 
creasing debility  out  of  proportion  to  the  other 
symptoms  usually  result  from  cancer.  Considerable 
emaciation  and  great  weakness  may  result  from 
non-malignant  conditions,  such  as  cicatricial  pyloric 
stenosis  or  hour-glass  stomach  when  this  condition 
has  existed  for  years. 

III.  Examinatiou  oi  the  patient.  1.  Teeth  and 
gums. — Notice  particularly  whether  there  are  sufficient 
sound  molar  teeth  to  effect  proper  mastication,  and 
whether  pyorrhoea  is  present.  The  signs  of  pyorrhoea 
are  a  red  line  along  the  free  edge  of  the  gum,  recession 
and  ulceration  of  the  gums,  the  welling  up  of  pus 
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around  the  neck  of  a  tooth  when  the  gum  is  pressed, 
and  a  peculiar  odour  of  the  breath.  Pyorrhosa  may 
be  present  on  the  oral  side  of  the  teeth  alone,  and, 
since  in  some  cases  it  is  only  identified  after  a  very 
careful  search,  the  examination  must  not  be  cursory. 

The  absence  of  efEcient  molar  teeth  is  a  frequent 
cause  of  pain  after  food,  and  of  flatidence  ;  if  this 
is  the  cause  of  the  symptoms,  they  quickly  disappear 
when  the  patient  has  proper  dentures.  Pyorrhoea 
may,  in  some  cases,  be  a  caiisative  factor  in  gastric 
and  duodenal  idcers. 

2.  General  form  ol  the  abdomen. — The  abdomen  may 
be  generally  distended,  flaccid  or  scaphoid,  or  local 
distension  of  the  stomach,  ca3cum,  or  colon  may 
be  apparent.  Through  the  thin  abdominal  wall  a 
tumour  of  stomach,  of  pancreas,  of  liver,  of  gall- 
bladder, or  of  caecum  may  be  evident.  Peristaltic 
waves  of  intestinal  coiitraction  may  be  visible  ;  unless 
there  be  such  thinness  of  the  abdominal  wall  that 
peristalsis  of  normal  intestine  is  visible,  they  indi- 
cate hypertrophy  of  the  intestinal  musculature,  and 
are  a  sign  of  organic  intestinal  obstruction,  and 
therefore  of  great  importance  in  diagnosis  ;  if  they 
are  not  excited  by  the  mere  exposure  of  the  abdo- 
men, gentle  pressure  of  the  hand  is  often  sufficient  to 
bring  them  on.  They  are  frequently  accompanied  by 
gurgling  sounds  (borborygmi)  and  by  griping  pain. 
With  the  patient  upright,  a  flattening  of  the  epigas- 
trium with  a  bulging  of  the  hypogastric  and  iliac 
regions  betokens  a  general  entcroptosis. 

3.  Respiratory  mobility  of  the  abdomen.  —  Get  the 
patient  to  take  two  or  three  slow,  full  breaths,  and 
notice  whether  the  abdominal  wall  rises  and  falls 
fully  and  equally  as  it  should,  or  whether  its  move- 
ment is  less  free  than  normal,  or  limited  in  area, 
and  whether  any  viscus  or  tumour  can  be  seen  to 
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move  up  and  down  beneath  it.  Full  and  equable 
mobility  indicates  the  absence  of  muscular  rigidity, 
and  of  marked  tenderness  of  the  abdominal  viscera. 
Local  immobility  is  a  useful  indication  of  the  pres- 
ence and  position  of  a  tender  viscus  such  as  an  ulcer- 
ated duodenum  or  an  inflamed  appendix.  A  tumour 
that  is  seen  to  move  under  the  abdominal  wall  during 
respiration  is  certainly  connected  with  one  of  the 
viscera  adjacent  to  the  diaphragm — stomach,  liver, 
gall-bladder,  or  spleen — and  is  free  from  serious 
adhesions. 

4.  Muscular  rigidity  and  tenderness. —  Place  the  hand 
flat  upon  the  abdomen,  then  gently  flex  the  fingers, 
and  notice  very  carefully  any  lessening  of  the  flac- 
cidity  of  the  wall.  In  some  cases  the  local  rigidity 
is  very  slight  yet  definite,  and  it  will  be  missed 
unless  sought  for  with  care.  The  fiaccidity  of  corre- 
sponding areas  of  the  two  sides,  particularly  of  the 
two  iliac  regions,  and  of  the  upper  part  of  each 
rectus  muscle,  should  be  very  carefully  compared. 
Rigidity  is  an  indication  of  hypersensitiveness  of 
the  subjacent  viscus,  and  is  an  important  sign  of 
appendicitis  in  one  situation,  and  of  duodenal  ulcer 
in  the  other.  Then  examine  with  equal  care  for 
local  tenderness — first  with  gentle  pressure  of  the 
fl.at  hand  ;  if  none  is  elicited,  firmer  pressure  may 
be  made,  and  then  a  single  finger-tip  should  be 
gently  but  steadily  pressed  backwards.  This  exam- 
ination should  be  made  systematically  so  as  not  to 
miss  out  any  portion  of  the  belly  ;  it  is  especially 
important  at  the  epigastrium,  in  the  right  ihac  region, 
over  the  upper  part  of  the  right  rectus,  and  belovv 
and  beneath  the  right  costal  arch,  particularly  at 
the  outer  edge  of  the  rectus  muscle.  To  examine 
for  tenderness  of  the  gall-bladder,  when  there  is  no 
gall-bladder  tumour  to  be  felt,  the  finger-tips  of  the 
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right  hand  should  be  pressed  up  just  below  the 
ninth  and  tenth  costal  cartilages,  and  the  patient 
should  then  take  a  full  inspiration  ;  this  will  bring 
the  gall-bladder  down  against  the  fingers,  and  if  it 
is  tender  will  occasion  pain.    Tenderness  at  the 
epigastrium  is  met  with  in  gastric  ulcer,  especially 
along  the  lesser  curvature,  in  the  anterior  wall,  and 
near  the  pylorus.    Tenderness  to  pressure  with  a 
finger-tip  at  a  spot  midway  between  the  xiphoid 
cartilage   and  the  navel  is  never  absent  when  a 
gall-stone  is  impacted  in  the  cystic  or  in  the  common 
bile-duct.    Tenderness  just  above  and  a  little  to  the 
right  of  the  navel  is  a  sign  of  duodenal  ulcer.  Tender- 
ness about  one-third  of  the  distance  from  the  right 
anterior  iliac  spine  to  the  navel,  and  when  the  hand 
is  felt  to  roll  over  the  lower  edge  of  the  caicum,  is 
a  sign  of  appendicitis;  when  this  pressure  causes 
pain°also  referred  to  a  point  just  above  the  navel, 
it  is  still  more  indicative  of  chronic  appendicitis. 
Tenderness  may  be  found  over  any  abdominal  tumour. 

5  Tumours  and  iheir  characters.— The  reader  is  re- 
ferred for  details  to  Chap.  XXXVI.    Attention  m 
the  cases  we  are  here  considering  should  be  especially 
directed  to  determining  the  exact  seat  of  any  tumour, 
its  mobility  within  the  abdomen,  its  dullness  or 
resonance  on  percussion,  and  its  constancy.    As  to 
the  last  point,  the  distension  of  the  stomach  or  of 
part  of  the  bowel  may  be  intermittent,  and  the 
tumour  it  causes  may  be  sometimes  present,  some- 
times absent,  or  varying  in  size.    Again,  a  distended 
and  obstructed  stomach  or  coil  of  bowel  may  be 
only  recognizable  when  made  tense  by  the  con- 
traction of  its  muscular  coat,  and  manipulation  of 
the  part  may,  by  causing  this  contraction,  make 
the  tumour  become  gradually  palpable.    AMien  tJus 
is  recognized,  its  significance  is  great  m  tlic  diag- 
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nosis  of  pyloric  obstruction,  intestinal  obstruction, 
and  chronic  intussusception.  In  other  cases,  during 
massage  of  a  lump  it  may  be  felt  to  melt  away 
gradually  under  the  hand  by  the  subsidence  of 
muscular  spasm. 

6.  Position,  size,  and  mobility  ol  tlie  abdominal  viscera. 
— By  percussion  define  the  position  and  size  of  the 
stomach  and  liver,  feel  the  lower  edge  of  the  liver 
and,  if  possible,  the  gall-bladder,  and  determine  the 
degree  of  mobility  of  each  kidney.  By  percus- 
sion the  gaseous  distension  of  the  intestine  can  be 
determined  ;  it  is  especially  important  to  notice  any 
relative  distension  of  the  higher  colon  as  compared 
with  the  lower  part,  as  this  is  a  sign  of  obstruction 
to  the  free  passage  of  its  contents. 

In  particular  the  csecum  may  be  felt  distentled 
to  form  a  soft  mass  with  an  ill-defined  outline, 
manipulation  of  which  produces  well-marked  gur- 
gling and  some  discomfort. 

7.  Examination  of  vomited  matter. — The  vomiting  of 
a  very  large  quantity  of  material  is  evidence  of  dis- 
tension of  the  stomach,  which  is  usually  dependent 
upon  chronic  pyloric  obstruction.  The  presence  in 
the  vomit  of  portions  of  food  taken  many  hours  or 
even  a  day  or  two  before  is  evidence  of  delay  in  the 
passage  of  food  out  of  the  stomach;  and  a  yeast- 
like appearance  and  odour  of  the  vomit,  and  the 
detection  of  sarcinoB  ventriculi  under  the  micro- 
scope, also  show  that  there  is  obstruction  to  the 
passage  of  food  from  the  stomach  into  the  duode- 
num. The  frequent  presence  of  blood  in  small 
quantity  is  a  common  sign  of  gastric  cancer,  while 
occasional  large  ha3morrhage  is  met  with  in  gastric 
or  duodenal  ulcer,  in  cirrhosis  of  the  liv(!r,  and  in 
ajirurysni  rupturing  into  the  stomach  or  duodenum. 
Tlie  detection  of  fascal  matter  in  vomit,  in  the 
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absence  of  signs  of  complete  intestinal  obstruction 
{see  p.  550),  is  evidence  of  gastro-colic  fistula  due  to 
ulceration,  or  of  cancer  involving  the  stomach  and 
transverse  colon. 

8.  Examination  with  X-rays  after  a  bisnnith  or  bar- 
ium meal  is  proving  in  skilled  hands  of  increasing 
value  in  this  class  of  case.    By  this  means  the 
position,  size,  and  shape  of  the  stomach,  the  position, 
mobility,  and  size  of  the  pylorus,  the  vigour  and 
efficiency  of  the  muscular  contraction  of  the  stomach, 
and  the  length  of  time  the  bismuth  remains  in  the 
stomach  can  be  shown.    Next,  the  outline  of  the 
duodenum  can  be  studied,  and  the  very  rapid  and 
complete  passage  of  the  bismuth  through  the  small 
intestine,  or  its  arrest  at  the  lower  end  of  the  ileum, 
can  be  seen ;  in  the  latter  case  definite  displacement, 
kinking,  or  stenosis  of  the  lowest  part  of  the  deura 
may  be  shown.    The  size,  position,  and  rate  of 
passage  of  the  bismuth  through  the  various  parts 
of  the  colon  can  also  be  studied  in  the  later  skia- 
grams.   In  diseased  conditions  of  the  colon  ex- 
amination with  X-rays  after  the  administration  of 
a  barium  enema  is  also  of  great  value. 

9.  Fractional  gastric  analysis.— This  elaboration  of 
the  simple  test-meal,  if  methodically  carried  out 
is  capable  of  yielding  useful  information.  Removal 
of  the  fasting  content  of  the  stomach  may  show 
delay  in  emptying,  and  the  samples  removed  at 
intervals  after  the  taking  of  the  meal  allow  of  esti- 
mation of  the  rate  of  secretion  and  the  character 
of  the  gastric  juice,  as  well  as  of  any  abnoruial 
constituents. 

10.  Examination  of  faces  and  urine.— Mel rcna  is  evi- 
dence of  extensive  htemorrhage  into  tlie  alimentary 
canal  high  up,  and  is  seen  in  gastric  and  especiaUy 
in  duodenal  ulcer;    it  is,  however,  only  an  ocea- 
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sional  event.  But  the  presence  of  a  small  quantity 
of  blood  in  the  motion,  such  as  can  only  be  recognized 
by  chemical  tests,  e.g.  the  guaiacum  and  ozonic 
ether  test,  or,  better,  by  the  benzidine  reaction 
(occult  blood,  as  it  is  called),  is  an  important  sign 
of  the  frequent  slight  oozing  of  blood  into  the  bowel 
that  occurs  in  duodenal  ulcer  and  in  cancer. 

The  size  and  shape  of  the  stools  is  of  importance 
in  the  diagnosis  of  many  conditions  {see  p.  566). 
In  the  affections  we  are  now  considering  the  frequent 
passage  of  small  firm  pellets  like  sheep-droppings 
should  be  noted,  as  it  suggests  the  presence  of 
chronic  diverticulitis.  Large,  pale,  porridge-like 
motions  indicate  a  failure  of  intestmal  digestion, 
usually  due  to  absence  of  sufficient  pancreatic  juice, 
from  chronic  pancreatitis,  from  obstruction  of  Wir- 
sung's  duct  by  a  calculus  or  by  cancer  of  the 
head  of  the  pancreas.  In  such  cases  a  microscopical 
examination  of  the  fseces  reveals  very  imperfect  di- 
gestion of  muscle-fibre.  A  greatly  increased  diastase 
index  in  the  urine  is  further  evidence  of  serious  inter- 
ference with  the  digestive  function  of  the  pancreas. 

Having  considered  the  history  of  the  case,  the 
symptoms  presented,  and  the  results  of  these  various 
methods  of  examination,  a  diagnosis  may  be  arrived 
at.  It  is  necessary  to  remember  that  more  than 
one  pathological  condition  may  be  present  and 
sharing  in  the  production  of  the  symptoms,  and 
there  are  cases  in  which  the  diagnosis  is  only  cleared 
up  by  a  surgical  exploration  or  by  observing  the 
effects  of  surgical  treatment. 

1.  Absence   oi   molar    teclli  A   sense  of 

fullness  after  a  meal,  which  may  amount  to  pain, 
flatulence,  and  clironic  constipation,  associated  with' 
dchilily,  anrr'nn'a,  and  poor  miti.itinii,  may  be  due 
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to  the  want  of  molar  teetli.  If  wlieu  this  waut  is 
supplied  the  symptoms  disappear,  the  diagnosis  is 

established.  .  n    •  v    +  j  i,^„, 

2  Pyorrhoja.— We  have  already  indicated  how 

the  presence  of  pyorrhoBa  may  be  determined.  It^ 
recognition  is  important  because  it  may  directly 
cause  the  symptoms  of  which  the  patient  is  com- 
plaining-pain   after   food,   vomiting,   constipat  on 
S  aLmia,  wasting  and  debility-and  also  be- 
cause   grave   abdominal   lesions,    such   as  gastric 
and   duodenal   ulcer,   cholecystitis    and  appendi- 
c  Ss   may  be  due  to  secondary  mlection  from  the 
aums     Wherever  found  to  be  present,  it  should  be 
vic^^rously  dealt  with  and  cured,  first  to  determme 
what  part  it  has  been  taking  in  directly  causing 
U    symptoms  complained  of,  and  also  to  remove  a 
pSsible  source  of  infection  o    other  parts  of  the 
digestive  tract,  and  to  allow  of  the  spontaneous 
subsidence  of  secondary  lesions. 

In  what  follows  it  will  be  assumed  that  the 
"  chronic  indigestion "  in  question  is  not  directly 
due  ei  her  to  absence  of  molar  teeth  or  to  pyorrhoea. 

\  Gastric  ulccr.-When  the  patient,  most  often 
a  middle-^ged  man,  gives  a  history  of  epigastric 

bS^r  h  'next  meal,  and  reUeved  by  vomiting  or 

^  ll  i^^  of  alkahs,  a  gastric  ulcer  is  to  bo  sus- 
thL  .aiung  ^^^^^^^^^^  gQjj^^, 

pected.  Ihe  ^^'f^XnoiLnnio-  of  the  attacks,  with 
and  there  may  be  l^^S^^/^"^  ^^^^^  extension 
increased  seven  y  of    l  e    a  n  . 
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Fig.  1. — Gastric  ulcer, 

Arrow  indicates  incisura. 
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increase  in  acidity  only.  But  the  greatest  help  is 
afforded  by  the  X-rays,  the  crater  of  the  ulcer 
filled  with  the  barium  appearing  as  an  excrescence 
on  the  lesser  curvature,  or  a  persistent  notch  in 
the  outline  of  the  greater  curvature,  indicating  a 
S])asm  of  the  stomach-wall  at  the  level  of  the  ulcer. 
(Plate  XV.) 

Complications  such  as  stenosis  of  the  pylorus,  hour- 
glass contraction  of  the  stomach,  adhesion  of  the 
stomach  to  the  pancreas,  and  the  supervention  of 
carcinoma  may  render  both  the  history  and  the  other 
data  atypical  of  ulcer.  No  characteristic  signs  are 
to  be  found  on  physical  examination  of  the  abdomen, 
and  chief  rehance  in  diagnosis  must  be  placed  on 
the  history,  together  with  confirmatory,  or  the  ab- 
sence of  conflicting,  analysis  and  X-ray  findings. 

4.  Pyloric  stenosis — Where  the  pain  after 
food  gradually  culminates  in  severe  discomfort, 
which  is  relieved  by  the  vomiting,  perhaps  at  inter- 
vals of  a  day  or  two,  of  a  large  quantity  of  material, 
and  where  a  bismuth  meal  is  found  to  be  still  in 
the  stomach  several  hours  after  its  ingestion,  or 
is  seen  to  pass  through  the  pylorus  in  a  very  narrow 
stream,  pyloric  stenosis  is  to  be  diagnosed.  The 
detection  in  the  vomit  of  food  taken  two  or  three 
days  before,  or  of  great  numbers  of  putrefactive 
bacteria,  of  yeast  fungi,  and  of  sarcinfe,  as  well 
as  of  butyric  and  other  acids  of  fermentation,  will 
corroborate  this  diagnosis. 

The  (;ause  of  the  stenosis,  whether  cicatrization 
of  an  ulcer  near  the  i)ylorus,  or  a  carcinoma  in  this 
I'cgion,  will  be  revealed  in  part  by  the  previous 
history  of  the  case,  i.e.  one  typical  of  gastric  or 
duodenal  ulcer,  and  in  part  by  the  presence'^or  ab- 
sence of  a  definite  abdominal  tumour,  and'  blood 
in  the  vomit. 
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5.  Hour-glass  stomach. — Where  there  is  a 
long  history  of  pain  after  food  and  occasional  vomit- 
ing, and  a  bismuth  meal  is  seen  to  lie  in  the  left 
fundus  of  the  stomach  and  to  pass  through  a  nar- 
row passage  to  the  pyloric  antrum,  the  fact  of  a 
so-called  hour-glass  contraction  of  the  st6mach  is 
established.  In  view  of  the  demonstration  the 
bismuth  meal  ai?ords  it  is  unnecessary  to  recount 
more  troublesome  and  less  definite  methods  of 
diagnosis.    (Plate  xvi.,  Fig.  1.) 

6.  Cancer  ol  the  stomach. — When  a  patient 
at  or  past  middle  life  complains  of  pain  in  the  epi- 
gastrium soon  after  taking  food,  with  more  or  less 
frequent  vomiting  and  rapidly  progressing  debiUty 
and  wasting,  and  on  examination  a  firm,  slightly 
tender  lump  is  felt  in  the  region  of  the  stomach, 
the  case  is  one  of  cancer  of  the  stomach.  In  many 
cases  there  is  a  previous  history  of  chronic  rdcer 
of  the  stomach.  And  if,  with  such  a  history,  there 
has  been  a  recent  increase  in  the  pain  with  anemia 
and  loss  of  weight,  and  gastric  analysis  reveals 
foul-smeUing,  blood-stained  fasting  stomach  con- 
tents, the  diagnosis  can  be  made  in  the  absence 
of  a  palpable  abdominal  tumour.  The  skiagram 
after  ingestion  of  a  bismuth  meal  afi'ords  most 
valuable  evidence,  especially  in  those  cases  where 
no  lump  can  be  felt  and  the  history  and  pigns  are 
equivocal.  The  typical  aj^pearance  is  a  "  defect '' 
in  the  outline  of  the  shadow,  usually  at  the  pyloric 
end,  causing  a  distortion  of  the  normal  shape  with 
an  irregular  border.  The  bismuth  is  either  delayed 
in  the  stomach  owing  to  pyloric  stenosis,  or  it  leaves 
the  stomach  with  abnormal  rapidity  if  the  growth 
interferes  with  the  action  of  the  pyloric  sphincter. 

(Plate  XVI.,  Fig.  2.)  . 

7.  Dilated    stomach. -- When,   together  \Mtli 
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symptoms  of  chronic  indigestion,  discomfort  and  full- 
ness after  food,  much  belching  of  wind,  occasional 
copious  vomiting,  and  constipation,  the  area  of 
stomach  resonance  is  found  to  be  increased  and  lower- 
ed, and  a  skiagram  after  a  bismuth  meal  shows  the 
stomach  to  be  enlarged  and  abnormally  low,  but 
without  any  narrowing  of  the  pylorus,  the  diagnosis  of 
dilatation  and  ptosis  of  the  stomach  should  be  made. 

8.  Duodenal  ulcer. — When  a  patient  complains 
of  intermittent  or  recurring  attacks  of  pain  coming 
on  two  to  three  hours  after  taking  food  and  lasting 
until  the  next  meal,  and  often  occurring  nightly 
at  the  same  hour,  the  pain  being  relieved  by  taking 
food  or  alkalis,  it  is  almost  certain  that  the  attacks 
are  due  to  a  duodenal  ulcer.  And  when  in  addition 
to  these  symptoms  there  are  found  some  rigidity  of 
the  upper  part  of  the  right  rectus  muscle  and  ten- 
derness above  and  to  the  right  of  the  navel,  or  there 
has  been  a  sudden  mela3na  with  or  without  hasmate- 
mesis,^and  the  stools  are  found  to  contain  "  occult 
blood,"  this  diagnosis  is  certain.  Gastric  analysis 
shows  a  high  acid  content  in  the  resting  juice, 
and  a  quicker,  higher  and  more  sustained  output 
of  HCl  after  the  meal.  A  bismuth  skiagram  may 
show  some  deformity  of  the  duodenum,  and  increased 
rapidity  of  passage  of  the  bismuth  through  the 
duodenum,  or  even  through  the  whole  of  the  small 
intestine.  Duodenal  ulcer  is  more  common  in  men 
than  in  women. 

9  Ileal  kink — When  with  symptoms  of  pain 
or  discomfort  in  the  lower  abdomen  a  skiagram 
shows  delay  in  the  passage  of  the  bismuth  into  the 
c£ecum  an  ileal  kink  is  to  be  suspected;  and  if  a 
loop  of  the  ileum  can  be  seen  to  remain  filled  with 
the  bismuth  after  the  onward  passage  of  the  greater 
part,  the  diagnosis  is  confirmed. 
T 
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10.  Chronic  duodenal  ileus — A  history  of 
long-continued  abdominal  discomfort,  relieved  by 
lying  down,  especially  in  the  prone  position,  culminat- 
ing in  periodic  "  bilious  attacks  "  with  severe  vomit- 
ing, which  afford  temporary  complete  relief,  suggests 
chronic  duodenal  ileus  due  to  dragging  on  the  root 
of  the  mesentery.  This  suspicion  is  strengthened 
if  the  patient  is  a  thin  young  woman,  with  signs  of 
general  visceroptosis.  The  diagnosis  is  confirmed 
by  the  X-rays  showing  distension  of  the  proximal 
two-thirds  of  the  duodenum  with  delay,  and  by 
gastric  analysis— in  the  absence  of  a  previous  gastro- 
enterostomy—reveahng  bile  in  the  resting  juice  and 
in  all  subsequent  specimens.  But  m  many  cases 
both  X-ray  examination  and  gastric  analysis  reveal 
no  abnormalities. 

11.  Chronic  appendicitis.— A\  hen  the  patient 
complains  of  pain  coming  on  in  definite  attacks, 
independently  of  taking  food,  and  the  pam  is  re- 
ferred chiefly  to  the  lower  part  of  the  right  side  ot 
the  abdomen,  though  it  may  be  felt  also  at  the  lower 
epic^astrium  or  in  the  left  iliac  region,  and  there  is 
foimd  to  be  slight  rigidity  of  the  lower  part  of  the 
right  rectus  muscle,  with  tenderness  to  pressure  at 
or  near  McBurney's  point,  or  on  roUmg  the  lower 
end  of  the  CEecum  imder  the  fingers,  there  is  chronic 
appendicitis.  The  pain  not  seldom  comes  on  durmg 
the  night,  or  is  present  on  waking  ;  it  may  be  fre- 
quent, or  only  felt  at  long  and  irregular  mtervals  ;  it  is 
not  caused  or  relieved  by  taking  food  is  usually  made 
worse  by  exercise,  and  is  often  attended  with  nausea 

In  a  number  of  cases  the  symptoms  would 
suggest  a  gastric  or  duodenal  ulcer,  but  the  absenc^e 
of  confirniatory  evidence  of  these  conditions  aiid 
the  detection  on  careful  examination  of  some  local 
tenderness,  make  a  correct  diagnosis  possible. 
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12.  Stenosis  of  the  colon. — Irregular  colicky 
pains  referred  especially  to  the  umbilical  region,  with 
borborygmi,  constipation,  and  gradually  increasing 
fullness  of  the  abdomen,  suggest  obstruction  in  the 
colon,  and  if  a  coil  or  coils  of  intestine  become  visible 
and  palpable  during  these  colicky  pains  the  exist- 
ence of  obstruction  is  assured.  If  now  one  part  of 
the  colon  is  found  to  be  full  or  distended,  and  the 
colon  beyond  is  always  found  empty,  or  if  a  skia- 
gram shows  the  definite  arrest  of  a  bismuth  meal 
or  enema  at  a  particular  part  of  the  colon,  the 
seat  of  the  stenosis  of  the  colon  is  determined. 

13.  Internal  hernia  is  very  rarely  diagnosed 
unless  it  is  strangulated.  But  if  a  patient  has  had 
recurrent  attacks  of  sudden  pain  referred  to  the 
umbilical  region,  with  nausea,  and  possibly  some 
vomiting,  and  these  symptoms  have  suddenly  passed 
away  after  abdominal  massage  or  some  change  of 
position,  and  careful  examination  fails  to  find  any 
other  explanation  of  the  symptoms,  the  existence 
of  an  internal  hernia  is  to  be  suspected.  Should  the 
patient  have  undergone  an  intraperitoneal  opera- 
tion at  some  time  previous  to  the  onset  of  the 
symptoms,  this  diagnosis  becomes  more  probable. 

14.  Cholecystitis  and  cholelithiasis. — A  his- 
tory of  long-continued  daily  discomfort  at  the 
epigastrium,  coming  on  immediately  after  food, 
worse  after  a  heavy  meal,  accompanied  by  a  sense 
of  fullness,  and  in  part  relieved  by  belching  of  wind, 
but  not  by  lying  down,  strongly  suggests  the  pres- 
ence of  cholecystitis  with  gall-stones.  The  history 
may  date  back  to  typlioid  fever,  influenza,  or  in 
women,  m  whom  the  disease  is  more  common  to 
a  pregnancy.  If  with  such  a  history  there  is  added 
comphunt  of  more  recent  attacks  of  sudden  spas- 
modic pain,  especially  if  they  come  on  late  in  the 
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day  or  in  tlie  early  hours  of  tlie  niglit,  felt  at  the 
upper  epigastrium  and  passing  round  the  right 
side  to  the  back,  cramp-like  or  constrictive  in  char- 
acter and  associated  with  nausea,  belching  of  wind, 
and  sometimes  with  vomiting,  while  on  exam- 
ination the  patient  is  found  to  be  tender  midway 
between  the  xiphoid  cartilage  and  the  navel,  and 
just  below  the  ninth  and  tenth  right  costal  carti- 
lages, this  diagnosis  is  confirmed.  If  the  gall-bladder 
is  found  to  be  distended,  there  is  impaction  of  a  stone 
in  the  cystic  duct  or  m  the  ampulla  of  the  gall- 
bladder. If  after  attacks  like  the  above  the  patient 
has  recurring  attacks  of  jaundice,  with  pam  and 
tenderness  at  the  mid-epigastric  point,  and  with . 
rigors,  and  the  gall-bladder  is  found  not  to  be  en- 
larged, there  is  a  gall-stone  in  the  common  duct. 
If  there  is  sudden  complete  jaundice  with  a  small 
gall-bladder,  and  tenderness  on  deep  pressure  at  the 
mid-epigastric  point,  there  is  a  gall-stone  impacted 
in  the  lower  end  of  the  common  duct. 

15.  Chi'onie  pancreatitis.— If  the  patient  com- 
plains of  discomfort  about  the  upper  and  central 
parts  of  the  abdomen,  a  sense  of  fulbiess  after  food, 
flatulence— perhaps  nausea— and  the  passage  of  two 
or  more  large,  pale,  porridge-like  motions  a  day,  and 
on  examination  these  stools  are  found  to  contam  a 
great  excess  of   fat  and  much  imdigested  muscle- 
fibre  and  the  urine  contains  a  great  excess  of  duis- 
tase,   there  is   evidently  pancreatic  insufiiciency. 
If  there  is  no  lump  to  be  felt  in  the  pancreas,  and 
the  gall-bladder  is  not  greatly  enlarged,  and  a  skia 
<'ram  does  not  show  any  shadow  m  the  region  of  the 
pancreas,  a  diagnosis  of  chronic  pancreatitis  is  to 
be  made.    A  previous  history  pointing  to  gall-stones, 
and  the  long  duration  of  the  symptoms,  couhrm 
this  diagnosis.    There  may  be  some  sugai  in  tlie 
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ui'ine.  X-rays  reveal  no  abnormality  of  the  stomach 
or  duodenum,  and  gastric  analysis  yields  a  normal 
picture.  Some  cases  of  chronic  pancreatitis  so 
closely  resemble  gastric  ulcer  in  their  symptoms 
that  the  negative  information  afforded  by  these 
means  is  of  great  value. 

16.  Pancreatic  calculus. — If  with  symptoms 
of  pancreatic  insufficiency  the  skiagram  shows 
irregular  dark  shadows  in  the  position  of  Wirsung's 
duct,  the  diagnosis  of  pancreatic  calculi  may  be 
made.  If  there  is  complete  jaundice  with  a  greatly 
distended  gall-bladder,  these  symptoms  are  due  to 
a  calculus  impacted  at  the  ampvdla  of  Vater. 

17.  Cancer  ol  pancreas. — ^If  with  symptoms 
of  pancreatic  insufficiency  there  are  found  enlarge- 
ment of  the  gall-bladder,  complete  jaundice,  and  a 
lump  above  and  to  the  right  of  the  navel,  fiim, 
uneven,  fixed  posteriorly  and  steadily  enlarging,  the 
patient  is  suft'ering  from  cancer  of  the  head  of  the 
pancreas  compressing  the  common  duct.  Pancreatic 
insufficiency  with  rapid  wasting,  but  without  jaundice 
or  enlarg-ement  of  the  gall-bladder,  and  with  a  lump 
felt  a  little  above  the  navel,  is  probably  due  to 
cancer  of  the  body  of  the  pancreas. 

18.  Enteroptosis. — When  there  is  flattening  of 
the  epigastrium  with  prominence  of  the  abdomen 
below  the  navel,  the  liver  dullness  is  lower  than 
normal,  one  or  both  kidneys  are  felt  well  below 
the  ribs  in  expiration  as  well  as  inspiration,  and  a 
bismuth  skiagram  shows  the  stomach  to  be  too 
low,  the  small  intestine  in  the  true  pelvis,  and  the 
transverse  colon  well  below  the  navel,  there  is  general 
enteroptosis.  The  indigestion  in  these  cases  is 
usually  of  the  nature  of  general  abdominal  dis- 
comfort after  food,  persisting  day  after  day,  but 
relieved,  at  least  in  part,  by  lying  down.  The 
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patients  are  spare  subjects,  but  there  is  not  con- 
tinuous loss  of  weight. 

19.  Visceral  adhesions. — It  is  impossible  to 
state  exactly  what  symptoms  warrant  the  diagnosis 
of  visceral  adhesions ;  the  symptoms  they  cause 
vary  with  the  part  affected,  the  number  and  density 
of  the  adhesions,  the  extent  to  which  they  inter- 
fere with  the  function  of  the  organs,  ami  also  with 
unexplained  conditions.  In  two  closely  similar  cases 
there  may  be  definite  symptoms  in  one  and  not  in 
the  other. 

Sjseaking  generally,  the  diagnosis  is  usually  to 
be  made  when  the  patient  has  previously  had  an 
intraperitoneal  operation  or  inflammation,  and  at  an 
interval  afterwards  pain  has  come  on,  irregular  in 
its  onset,  unconnected  with  the  taking  of  food,  and 
a  careful  examination  fails  to  afford  evidence  of  other 
organic  disease.  The  pain  is  variously  described; 
it  may  be  affected  by  flatulent  distension,  constipa- 
tion, or  the  action  of  the  bowels.  On  palpating  the 
abdomen,  pressure  may  cause  pain  at  a  distance, 
as  if  from  dragging,  or  pressure  in  one  direction 
only  may  cause  pain,  i.e.  when  the  adhesions  are 
stretched.  The  pain  is  usually  definitely  limited  to 
one  restricted  area.  X-rays  may  show  definite 
delay  or  distortion  of  the  barium  shadow  at  some 
point  in  the  intestine. 

20.  Caical  stasis. — A  history  of  discomfort  on 
the  right  side  of  the  abdomen,  varying  from  day  to 
day  but  usually  worse  in  the  afternoon,  and  accom- 
panied by  slight  and  diffuse  tenderness  in  the  right 
iliac  fossa,  with  gurgling  on  pressure  over  a  pal- 
pable caecum,  strongly  suggests  caecal  stasis.  Delay 
in  the  first  j)art  of  the  colou'^  revealed  by  barium 
and  X-ray  examination  confirms  the  diagnosis. 


CHAPTER  XL 


DIAGNOSIS  OF  THE  MORE  IMPORTANT 
SEQUELS  OF  ABDOMINAL  OPERATIONS 

Immediately  after  an  abdominal  operation  there 
may  be  a  certain  amomit  of  slaock,  shown  by  in- 
creased frequency  and  lessened  tension  of  the  pulse, 
shallow  respiration,  and  coldness  of  the  extremities. 
This  should  quickly  pass  off,  the  pulse  regain  its 
tension  and  become  slower,  the  respiration  become 
regular,  quiet,  and  normal  in  depth,  and  the  feet, 
hands,  and  face  warmer.  The  unconsciousness  of 
anaesthesia  should  pass  into  normal  sleep,  from  which 
the  patient  should  awaken  and  complain  only  of  a 
little  headache,  slight  abdominal  pain,  thirst,  and 
nausea,  with,  perhaps,  one  or  two  acts  of  vomiting 
due  to  the  anaesthetic. 

Next  day  and  subsequently  the  headache,  nausea, 
vomiting,  and  thirst  should  have  all  passed  away, 
there  should  be  nothing  more  than  trifling  local 
pain,  the  patient  should  be  able  to  take  and  to 
enjoy  food,  should  not  be  restless  or  sleejaless,  and 
the  pulse,  temperatm-e,  and  respirations  should  be 
normal,  micturition  should  be  performed  naturally, 
and  flatus  should  be  passed  from  time  to  time. 
There  should  be  neither  abdominal  distension  nor 
rigidity  of  the  abdominal  wall,  and  the  respiratory 
movement  should  be  abdominal  as  well  as  thoracic. 
The  wound,  including  the  suture  tracks,  should  heal 
by  first  intention  without  swelling,  redness,  or  more 
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than  the  least  local  tcuderucss,  and  slioidd  leave  a 
linear  painless  and  firm  scar.  The  abdominal  wall 
should  recover  its  full  freedom  and  power  of  mus- 
cular contraction.  The  bowels  should  act  naturally, 
or  at  any  rate  respond  easily  to  a  laxative.  The 
patient  should  recover  without  any  abdominal  dis- 
ability or  pain  and  with  unimpaired  nerve-control. 

From  this  ideal  progress  there  are  many  depart- 
ures of  all  grades  of  severity.  Some  of  these  are 
common  to  all  operations,  such  as  immediate  or 
delayed  chloroform  sickness  (acidosis),  retention  of 
Tume,  and  traumatic  neurasthenia.  But  there  are 
certain  sequela3  of  abdominal  operations  of  which 
the  diagnosis  may  be  discussed  with  advantage, 
such  as — 


Severe  shock. 
Internal  hajmorrhage. 
Vomiting,  postantesthe- 
tic. 

Vomiting  from  acidosis. 

Vomiting  from  acute  di- 
latation of  stomach. 

Vomiting  from  periton- 
itis. 


Vomiting  from  intestinal 

obstruction. 
Massive  collapse  of  lung. 
Intestinal  paresis. 
Peritonitis. 

Intra-abdominal  abscess. 
Portal  pyajmia. 
Thrombosis, 
j   Pulmonary  embolism. 


The  diagnosis  of  shock  is  given  in  Chap.  IV., 
and  of  internal  haemorrhage  in  Chap.  XIII. 

Vomitiufj  is  a  symptom  of  many  postoperative 
complications,  and  it  is  very  important  to  distin- 
guish between  them.  If  the  vomiting  occurs  quite 
shortly  after  the  operation,  is  attended  with  much 
nausea,  is  excited  by  taking  food,  and  the  vomit 
smells  of  the  anajsthetic  that  had  been  given  and 
consists  of  normal  gastric  contents  only,  it  is  post- 
anesthetic  vomiting,  and  usually  soon  disappears 
under  treatment.  But  if  the  vomittng  is  frequent, 
occurs  independently  of  taking  food,  and  the  patient's 
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breath  smells  of  acetone  and  the  urine  is  found  to 
contain  acetone,  the  case  is  one  of  acidosis.  This 
condition  is  most  often  met  with  in  children,  par 
ticularly  after  a  second  administration  of  chloro- 
form, but  owing  to  the  greatly  lessened  use  of 
this  ansesthetic  is  now  of  rare  occurrence,  the 
patients  become  very  collapsed,  with  sunken  eyes 
and  cheeks,  and  often  die.  If  the  vomiting  is 
in  .very  large  amounts  of  dark-brown  fluid,  and  on 
examining  the  abdomen  the  stomach  is  found  to 
be  enlarged  and  to  extend  low  down  into  the  belly, 
the  condition  is  known  as  acute  dilatation  of  the 
stomach ;  it  is  attended  with  collapse  and  is  very 
often  fatal.  If  the  vomiting  is  in  small  quantities 
but  frequently  repeated,  is  unattended  with  nausea, 
and  is  a  gentle  regurgitation  of  fluid  into  the  mouth, 
and  the  vomited  matter  becomes  brown  and  then 
darker,  even  black  in  colour,  it  is  the  vomiting  of 
peritonitis.  If  the  vomiting  continues  in  spite  of 
treatment,  and  independently  of  taking  food,  and 
the  vomit  soon  loses  its  acidity,  becomes  light-brown 
in  colour  like  pea-soup,  and  intestinal  in  odour, 
while  Ihe  urine  is  found  to  contain  much  indican, 
the  case  is  one  of  intestinal  obstruction.  If  these 
symptoms  have  developed  immediately  after  the 
operation,  they  are  due  to  failure  to  relieve  obstruction, 
as,  for  example,  in  imperfect  reduction  of  a  strangu- 
lated hernia,  or  in  overlooking  a  second  internal 
strangulation  or  stenosis  when  relieving  a  first. 
But  if  the  symptoms  come  on  at  an  interval  of  days 
or  weeks  from  an  operation,  they  are  due  to  an  internal 
strangulation,  kinking,  or  volvulus,  or  to  obstruction 
developing  quite  independently  of  the  operation. 

Massive  c-ollnpsc  oi  lunt/. — When  the  patient 
complains  of  slioi'tncss  of  breath,  and. the  respirations 
arc  hurried  and  the  mucous  membranes  and  nails 
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more  or  less  cyanosed,  and  on  examining  the  chest 
it  is  found  that  one  side  is  more  or  less  motionless, 
that  the  percussion  note  over  that  base  is  impaired, 
and  the  respiratory  murmur  weak,  tubular  in  char- 
acter, or  absent,  and  that  the  heart's  apex-beat  is 
displaced  towards  that  side,  the  condition  is  that  i 
described  by  Pasteur  as  massive  collapse  of  lung. 
It  may  be  found  after  any  abdominal  operation,  ; 
even  so  slight  a  one  as  the  radical  cure  of  an  in- 
guinal hernia,  and  it  may  come  on  in  otherwise  quite 
healthy  and  robust  patients.    If  it  afiects  both 
lungs,  and  both  sides  of  the  chest  are  found  motion-  j 
less  except  at  the  upper  part,  with  slight  dullness 
and  absence  of  breath-sounds  over  both  lower  lobes, 
the  condition  is  one  of  great  gravity  ;  in  such  a  case 
the  heart's  apex-beat  is  not  displaced.    In  massive 
collapse  the  temperature  is  raised  and  the  pulse-rate 
is  increased.    This  complication  is  observed  within 
two  or  three  days  of  an  operation. 

Abdominal  distension  is  another  postopera- 
tive symptom  of  considerable  importance,  ^^^lere  it 
is  unaccompanied  by  vomiting,  fever,  and  increased 
frequency  of  pulse,  it  is  due  merely  to  intestinal 
paresis  caused  by  considerable  exposure  or  handUng 
of  the  bowel  at  the  operation,  or  by  distension  and 
congestion  of  the  bowel  before  the  operation,  some- 
times aggravated  by  old  age  of  the  patient  or  long- 
standing chroni  ■  constipation.  Its  rehef  by  vigorous 
appropriate  treatment  confirms  the  diagnosis.  When 
the  abdominal  distension  is  associated  with  vomit- 
ing {see  p.  585),  restlessness,  increased  frequency  of 
pulse  and  respiration,  a  fall  in  blood-pressm-e,  and 
slight  cyanosis,  the  condition  is  due  to  pcritomtis. 
There  may  or  may  not  be  pyrexia,  and  pain  ;  the 
distended  colon  responds  with  great  difficulty,  if  at 
all,  to  purgatives  and  stimulating  enema ta. 
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Intra-abdominal  abscess. — When  at  an  in- 
terval of  days  (or  longer)  after  an  operation  the 
patient  complains  of  localized  pain  in  the  belly,  and 
it  is  found  that  there  is  limitation  of  abdominal 
movement  with  more  or  less  local  rigidity  of  the 
abdominal  wall  and  tenderness  on  pressure,  and  a 
swelhng  is  felt,  and  at  the  same  time  the  tempera- 
ture has  been  raised  for  several  days  at  least,  with 
an  evening  rise  and  a  morning  partial  fall,  and  a 
blood-count  gives  well-marked  leucocytosis,  there  is 
an  intra-abdominal  abscess.  The  pulse-rate  is  rapid, 
there  may  be  sweating  and  a  rigor  or  rigors.  Of 
these  intra-abdominal  abscesses  there  are  several 
varieties,  which  are  to  be  distinguished  according  to 
their  position.  If  the  patient  has  a  fi'equent  desire 
to  defsecate  and  passes  large  amounts  of  clear  mucus 
(proctorrhosa),  the  abscess  will  be  found  in  the  pelvis, 
pressing  upon  and  about  to  burst  into  the  rectum, 
and  the  finger  in  the  rectum  will  feel  the  swelling, 
and  will  probably  enable  the  surgeon  to  recognize 
that  it  is  a  fluid  swelling  by  its  globular  outline 
and  by  its  yielding  under  the  finger. 

If  the  swelling  is  found  close  above  the  pubes, 
possibly  also  extending  into  the  pelvis,  and  the 
patient  has  great  frequency  of  micturition  with 
much  pain  and  strangury,  and  the  urine  is  mixed 
with  bright  blood  and  mucus  or  pus,  the  abscess 
is  close  to,  and  threatening  to  burst  into,  the  bladder. 

Where  there  are  signs  of  intra-abdominal  suppura- 
tion and  the  lower  half  of  the  abdomen  is  neither 
rigid,  immovable,  nor  tender,  and  no  swelhng  can 
be  detected  below  the  level  of  the  umbilicus  or  in 
the  pelvis,  a  very  careful  examination  must  be  made 
of  the  upper  abdomen  for  subphrenic  abscess.  In 
this  concUtion  there  may  be  very  little,  if  any,  ab- 
dominal pain,  but  in  most  cases  there  is  transient  or* 
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persistent  pain  in  tlic  region  of  tlic  skoulder.  The 
exact  seat  of  tliis  pain,  and  of  any  local  liyper- 
sesthesia  which,  accompanies  it,  must  be  carefully 
noted ;    for  it  has  been  found  tliat  pain  behind 
the  shoulder  over  the  scapula  indicates  involvement 
of  the  posterior  part  of  the  diaphragm  on  that 
side,  and  pain  on  the  top  of  the  slioulder,  more 
central  inflammation,  while  pain  over  the  clavicle 
indicates  inflammation  of  the  front  half  of  the  dia- 
phragm.    When    the  signs  given  below   do  not 
make  the  situation  of  the  abscess  clear,  this  fact 
of  the  localization  of  shoulder  pain  may  determine 
tlie  situation  of  an  exploratory   operation.  The 
special  points  to  determine  are  :  (1)  the  presence  of 
abnormal  dullness,  especially  above  the  usual  level, 
as  either  dome  of  the  diaphragm  may  be  pushed  up 
by  pus  beneath  it ;  (2)  the  existence  of  a  tj'^mpanitic 
area  which  shifts  with  the  patient's  change  of  posi- 
tion, due  to  gas  in  the  abscess ;  (3)  displacement  of 
the  liver  downwards  ;  (4)  swelling ;  (5)  immobility  | 
of  the  part  in  respiration  ;  (6)  raising  of  the  heart's 
apex-beat.  '  There  may  be  dullness  in  one  or  other 
side  of  the  chest  from  consolidation  of  the  base  of  | 
the  lung  or  from  efiusion  into  the  pleura.    A  skia- 
gram is  often  very  useful  in  showing  a  collection  of 
pus  between  the  diaphragm  and  the  Uver.    In  many 
cases  the  presence  of  pus  is  demonstrated  by  ex- 
ploratory puncture. 

Six  varieties  of  subphrenic  abscess  have  been 
described,  and  can  be  more  or  less  certainly 
diagnosed. 

If  the  swelling  is  at  the  epigastrium  to  the  left 
of  the  middle  line  and  above  the  level  of  the  umbili- 
cus, it  is  a  left  anlerior  subphrenic  abscess.  There  is 
usually  a  history  of  gastric  ulcer,  the  heart's  apex 
is  pushed  up,  and  there  is  a  movable  area  of  tym- 
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panites  over  the  front  of  the  swelling.  If  with  signs 
of  intra-abdominal  abscess  there  is  pain  in  the  right 
hypochondrium  and  the  right  dome  of  the  diaphragm 
i&  raised  and  the  liver  is  not  displaced  downwards, 
there  is  probably  a  right  anterior  subphrenic  abscess. 
A  shifting  area  of  tympanites  confirms  this  diagnosis 
and  indicates  that  the  abscess  is  secondary  to  gastric 
or  duodenal  ulcer. 

But  if  with  these  signs  there  is  marked  displace- 
ment of  the  liver  downwards,  it  shows  that  the  abscess 
is  a  right  extraferitoneal  subphrenic  abscess  between 
the  layers  of  the  right  coronary  ligament.  If  the 
abscess  is  found  beneath  and  below  the  lowest  ribs 
on  the  right  side,  fillmg  out  the  loin,  it  is  a  right 
posterior  subphrenic  abscess.  If  the  abscess  is  simi- 
larly placed  on  the  left  side  behind  the  stomach,  it 
is  a  left  posterior  subphrenic  abscess.  And  if  with 
signs  of  consolidation  of  the  base  of  the  left  lung  an 
abscess  is  detected  pointing  in  the  loin,  it  is  probably 
a  left  extraperitoneal  subphrenic  abscess  between  the 
layers  of  the  left  coronary  ligament.  These  last  two 
abscesses  are  very  difficult  to  diagnose. 

Portal  pyremia. — If  the  patient  has  a  succes- 
sion of  rigors  at  irregular  intervals,  with  raised  and 
irregular  temperature,  and  becomes  more  or  less 
jaundiced,  it  is  a  case  of  portal  pyasmia  due  to  infec- 
tion from  some  part  of  the  area  whose  veins  enter 
the  vena  porta.  The  hver  is  usually  a  little  enlarged, 
easily  felt  below  the  ribs,  and  is  slightly  tender. 

Thrombosis.— When  the  patient  has  an  abrupt 
rise  of  temperature  and  concurrently  complains  of  a 
dull  pain  in  one  groin— more  often  the  left— extend- 
ing down  the  thigh  in  the  line  of  the  vessels,  and 
on  examination  the  hollow  of  the  groin  is  found  to 
be  a  little  filled  up,  and  tender  on  gentle  pressure; 
to  the  inner  side  of  the  common  femoral  artery 
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there  is  a  femoral  thrombosis.  Slight  oedema  al^out 
the  aukle  of  the  same  side  only,  spreading  in  the 
course  of  a  day  or  two  up  the  Hmb,  confirms  the 
diagnosis. 

Pulmonary  embolism. — When,  with  or  with- 
out previous  evidence  of  venous  thrombosis,  the 
patient  is  suddenly  seized  with  a  sharp  pain  in  the 
chest,  acute  dyspnoea,  and  coughs  up  blood,  or 
blood  and  mucus,  there  is  a  pulmonary  emboUsm. 
A  large  proportion  of  such  cases  end  fatally  within 
a  few  minutes.  In  the  non-fatal  cases  the  severity 
of  the  distress  is  in  proportion  to  the  size  of  the 
vessel  occluded,  and  the  subsequent  course  depends 
upon  the  infectivity  of  the  clot.  If  the  infarct  is 
large,  an  area  of  dullness  with  weak  breath-sounds 
rapidly  develops,  and,  if  it  is  infected,  an  abscess 
of  the  lung  or  gangrene  is  likely  to  follow. 


CHAPTER  XLI 


DIAGNOSIS  OF  ABDOMINAL  HERNIA 

The  diagnosis  of  a  hernia  consists  (1)  in  recognizing 
that  a  given  swelling  is  a  hernia  ;  in  determining  (2) 
the  exact  situation  and  anatomical  variety  of  the 
hernia,  (3)  the  nature  of  the  contents  of  the  hernia, 
and  (4)  its  pathological  condition. 

The  phenomena  of  hernia  vary  so  much  in  difier- 
ent  cases  that  there  are  only  three  features  common 
to  it  in  all  conditions.  These  are  (a)  the  presence 
of  a  tumour ;  (&)  its  connexion  with  the  abdominal 
cavity ;  and  (c)  the  sudden  or  gradual  appearance 
of  the  tumour  as  a  protrusion  from  the  belly.  In 
the  great  majority  of  cases  we  find  the  tumour  at 
one  or  other  of  the  favourite  seats  of  hernia,  and 
learn  that  it  is  or  has  formerly  been  reducible,  with 
reappearance  of  the  tumour  under  effort  or  strain, 
and  we  are  able  by  the  characteristic  feel  of  the 
tumour,  by  tympanitic  percussion,  or  by  a  gurgle  in 
it,  to  demonstrate  that  its  contents  are  one  or  other  of 
the  abdominal  viscera,  and,  by  an  impulse  on  cough- 
ing, that  it  communicates  with  the  abdominal  cavity. 

Aualomical  vaiieties  of  hernia  All  scrotal 

and  labial  hernias  descending  from  the  groin  are 
inguinal.  A  hernia  occupying  the  fold  of  the  groin 
may  be  either  inguinal  or  femoral.  Abduct  the 
thigh  and  make  the  adductor  longus  tense,  and  then 
run  the  finger  up  along  it,  to  the  pubic  spine;  if, 
now,  this  point  of  bone  is  internal  to  the  hernia  it 
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is  a  femoral  hernia  ;  if  external,  an  inguinal  hernia. 
In  the  case  of  a  man,  the  surgeon  should  pass  his 
forefinger  from  the  bottom  of  the  scrotum  up  along 
the  cord  to  the  external  abdominal  ring,  when  he 
wiU  be  able  to  feel  whether  the  tumour  protrudes 
through  that  opening  or  not.  If  the  hernia  is  felt 
distinctly  below  Poupart's  ligament  (ligamentum 
inguinale)  it  is  femoral. 

A  small  hernia  lying  in  the  inguinal  canal  is 
called  a  bubonocele.  A  hernia  at  or  close  to  the 
umbilicus  is  known  as  an  umbilical  heruia :  when 
congenital  the  protrusion  is  through  the  umbilical 
orifice  ;  in  later  life  the  "  ring  "  is  often  an  aper- 
ture in  the  linea  alba  close  to  this.  A  hernia  pro- 
truding at  any  other  part  of  the  abdominal  wall 
is  known  as  ventral ;  this  occurs  at  the  seat  of  old 
cicatrices  or  muscular  ruptiu-es,  and  differs  from  other 
hernise  in  having  no  "  neck  "  to  the  sac. 

Should  a  hernial  tumour  be  found  below  Poupart's 
ligament  (ligamentum  inguinale),  to  the  inner  side 
of  the  femoral  vessels  and  deep  among  the  adductor 
muscles,  it  is  an  obturator  hernia.  It  is  rare  for  this 
variety  of  hernia  to  form  a  distinct  tumour  ;  there 
may  be  nothing  but  a  slight  sense  of  resistance  deep 
down  beneath  the  pectineus  muscle,  with  tenderness 
on  pressure  at  this  spot,  and  pain  along  the  course 
of  the  obturator  nerve.  A  careful  examination  of 
the  inner  aspect  of  the  obturator  ring  should  be 
made  from  the  rectum  or  vagina.  Other  rare  forms  of 
hernia  are  vaginal,  lumbar,  pudendal,  ■perineal,  ischiatic, 
and  femoral  hernia  external  to  the  femoral  vessels. 

Varieties  oi  iiiguiual  hernia.— The  following 
varieties  of  inguinal  hernia  are  met  with  : — 

1.  Congenital  hernia,  or  hernia  into  the  tunica 
vaginalis,  characterized  by  the  sudden  appearance  of 
a  hernia  which  completely  envelops  the  testicle. 
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2.  Funicular  hernia  is  a  hernia  into  tlie  unobliter- 
ated  upper  portion  of  the  funicular  process.  The 
tumour  appears  suddenly  and  may  reach  to  the  top 
of  the  testicle  but  does  not  surromid  it.  Even  when 
the  hernia  is  large  the  testicle  can  be  felt  below  it 
and  quite  separate  from  it. 

3.  Acquired  hernia,  recognized  by  its  appearance 
first  in  the  groin,  then  spreading  slowly  along  the 
cord  into  the  scrotum,  where  it  lies  in  front  of  the 
testicle  but  does  not  envelop  it.    This  form  may 
be  (a)  indirect  or  oblique  if  the  hernia  protrudes 
through  the  internal  abdominal  ring,  recognized  by 
its  appearance  first  in  the  inguinal  canal  and  by 
observing  that  after  reduction  the  protrusion  on 
coughing  is  felt  by  a  finger  invaginated  into  the 
canal,  at  the  outer  end  of  the  canal  ;    (6)  direct  if 
the  hernia  protrudes  through  one  of  the  inguinal 
fossae  on  either  side  of  the  obliterated  hypogastric 
artery — in  this  case  the  hernia  is  felt  to  protrude 
immediately  behind  the  external  abdominal  ring. 
Either  of  these  is  called  "incomplete"   if  it  does 
not  extend  through  the  external  ring,  and  "  com* 
pletc  "  when  it  does. 

An  oblique  hernia,  when  old  and  large,  drags 
inwards  the  internal  ring  and  comes  to  resemble 
clinically  a  direct  hernia.  Congenital  and  funicular 
hernias  are  always  oblique. 

The  name  interstitial  is  given  to  cases  of  inguinal 
hernia  in  which  the  sac  spreads  out  either  beneath 
or  more  rarely,  superficial  to  the  aponeurosis  of 
the  external  oblique,  forming  a  tumour  above  the 
fold  of  the  groin  extending  externally  to  the  site 
o£  the  internal  ring.  This  condition  is  almost 
always  associated  witii  an  undescended  testicle  on 
the  same  side. 

The  terms  "  congenital  "  and  "  acquired  "  are 
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misleading,  as  it  is  known  that  in  the  great  majority 
of  so-called  acquired  hernias  the  sac  is  preformed. 

Contents  oi  a  hernia. — If  a  hernia  is  tympanitic 
on  percussion,  smooth,  rounded,  and  elastic,  has  a 
distinct  impulse  on  coughing,  or  pelds  a  gurgle 
on  manipulation,  it  is  an  enlerocele,  i.e.  contains 
intestine.     When  it  is  dull   on  percussion,  firm, 
lobulated,  and  does  not  gurgle,  and  has  only  a  slight 
impulse  on  coughing,  it  is  an  efiplocele,  i.e.  contaius 
omentum.    If  in  places  it  is  tympanitic  on  percus- 
sion and  soft  and  gurgling,  but  in  others  firm  and 
lobulated,  it  is  an  entero-epiplocele.    When  a  hernia 
fluctuates  throughout,  there  is  a  hydrocele  of  the  her-  '  i 
nial  sac.    When  part  of  a  scrotal  hernia  is  found  to 
fluctuate,  and  on  pressure  urine  is  evacuated  or  the 
patient  experiences  a  strong  desire  to  mictm-ate, 
the  surgeon  may  diagnose  a  cystocele,  that  is,  a  hernia 
containing  a  part  of  the  bladder.    This  form  of 
hernia  is  rare  in  the  male,  and  quickly  becomes  ] 
"  irreducible  "  ;   in  the  female,  under  the  form  of  j 
a  vaginal  protrusion,  it  is  more  common.    When  a 
femoral  hernia  in  a  female  contains  a  small  ovoid 
solid  body  which  is  irreducible,  tender  on  palpation, 
and  becomes  painful  during  the  menstrual  period, 
it  is  an  ovary  in  the  sac.    This  must  not  be  con-  ' 
fused  with  the  localized  deposit  of  extraperitoneal 
fat  often  found  over  femoral  hernial  sacs. 

Reference  may  here  be  made  to  the  diagnosis  of 
umbilical  epiplocele,  which  has  to  be  distinguished 
from  a  subcutaneous  lipoma  and  an  outgrowth  of 
subperitoneal  fat.  All  alike  consist  of  soft,  rounded, 
lobulated  masses  of  fat.  If  the  tumour  is  freely 
movable  in  the  belly-wall,  quite  irreducible,  and 
without  an  expansile  impulse,  it  is  a  subcKtancovs 
lipoma.  If  the  tumour  on  its  deep  aspect  is  fixed 
to  the  belly  wall,  is  not  and  never  has  been  reducible, 
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aud  has  no  expansile  impulse  on  coughing,  it  is  a 
subperitoneal  lipoma.  If  the  tumour  is  fixed  deeply 
to  the  belly-wall,  is  or  has  once  been  reducible 
wholly  or  in  part,  and  has  an  expansile  impulse 
on  coughing,  it  is  an  epiplocele.  In  some  cases  it 
is  impossible  to  distinguish  between  the  last  two 
tumours  without  operation. 

Pathological  vai-ieties  oi  hernia. — 1.  If  the 
hernial  tumour  entirely  disappears  on  lying  down  or 
on  gentle  taxis,  slipping  up  into  the  abdomen  and 
remaining  lost  there,  redescending  on  coughing  or 
on  assuming  the  vertical  position,  it  is  a  reducible 
hernia.  After  reduction  the  surgeon  may  feel  the 
sac  of  a  hernia  as  a  more  or  less  marked  thickening 
of  the  part,  and  also  the  canal  or  ring  through  which 
the  hernia  has  passed,  but  he  should  not  be  able  to 
feel  any  tumour  or  special  resistance  within  the 
abdomen.  If  on  emptying  the  external  hernial  sac 
a  tumour  or  sense  of  resistance  is  felt  in  the  adjacent 
part  of  the  abdomen,  it  shows  that  there  is  a  double 
sac — "  hernie  en  bisac." 

Supposing  the  hernia  or  any  part  of  it  is  not  thus 
completely  reducible,  the  surgeon  should  learn  the 
age  of  the  hernia,  how  long  it  has  been  unreduced, 
whether  it  is  now  larger  than  usual,  and,  if  so,  whether 
that  increased  size  is  the  result  of  a  strain  or  effort, 
or  is  quite  spontaneous.  He  should  examine  the 
tumour,  noticing  its  tension,  outline,  and  sensitive- 
ness, whether  there  is  any  impulse  on  coughing,  or 
fluctuation,  and  whether  it  is  dull  or  resonant  on 
percussion.  He  should  inquire  when  a  motion  was 
last  passed,  and  whether  flatus  has  been  passed 
since  ;  if  vomiting  has  occurred  he  shoiUd  examine 
the  vomited  matter  to  estimate  from  what  part  of 
the  alimentary  canal  it  has  been  regurgitated,  and 
he  should  also  learn  the  frequency  of  the  vomiting  ^ 
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and  examine  the  belly  for  distension  and  tenderness. 
Finally,  he  should  investigate  the  patient's  general 
condition,  his  facies,  pulse,  temperature,  tongue,  and 
urine. 

2.  If  the  hernial  tumour  is  not  tense  and  is  free 
from  all  signs  of  inflammation,  and  has  an  impulse 
on  coughing,  and  there  are  no  signs  of  intestinal 
obstruction,  it  is  a  simple  irreducible  hernia. 

3.  If  there  has  been  a  sudden  formation  of  a 
hernial  tumour,  or  a  sudden  enlargement  of. an  old 
hernia  from  some  strain  or  effort,  and  if  the  tumour 
is  tense,  irreducible  by  gentle  taxis,  and  there  is  no 
impulse  on  coughing,  the  hernia  is  strangulated.  It 
is  YQYj  important  to  remember  that  the  acuteness 
of  the  symptoms  of  strangulation  of  a  hernia  varies 
within  wide  limits  ;  there  may  be  hardly  any  pain 
or  tenderness,  or  this  may  be  quite  severe,  the  pain 
being  referred  to  the  umbilical  region.  The  signs  of 
intestinal  obstruction  may  come  on  slowly,  or  may 
be  well  marked  from  the  onset,  the  bowels  being 
absolutely  confined,  neither  flatus  nor  ffeces  pass- 
ing, vomiting  being  early,  frequent,  and  s©on  ster- 
coraceous,  and  attended  by  collapse.  Tension  of 
the  tumour,  irreducibility,  and  loss  of  expansile 
imjDulse  on  coughing  are  invariable  signs  of  strangu- 
lation. When  the  parts  around  the  strangulated 
hernia  become  swollen,  purplish,  and  oBdematous, 
and  the  vomiting  ceases  and  is  replaced  by  hic- 
cough, the  patient  becoming  cold,  Uvid,  and  very 
collapsed,  gangrene  of  the  hertiia  is  to  be  diagnosed. 
Should  a  patient  Avith  an  unrelieved  strangulation 
suddenly  complain  of  acute  pain  in  the  belly,  and 
the  collapse  be  notably  increased,  and  this  is  quickly 
followed  by  distension  of  the  belly,  pain  in  the  back, 
and  great  abdomirial  tenderness,  rupture  of  intestine 
and  acute  peritonitis  must  be  diagnosed. 
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A  small,  teusc,  irreducible  femoral  or  obturator 
hernia  associated  with  passage  of  fteces  and  flatus 
is  Richler's  hernia,  in  which  only  a  part  of  the 
circumference  of  the  bowel  is  engaged  in  the  hernia. 
The  local  features  are  those  of  a  strangulated  hernia, 
but  the  signs  of  complete  obstruction  are  wanting. 
This  form  of  hernia  is  not  very  rare,  but  the  typical 
symptoms  are  very  seldom  met  with.  Meckel's 
diverticulum  when  strangulated  may  give  the  same 
combination  of  symptoms  as  Richter's  hernia. 

4.  If  an  irreducible  hernia  has  suddenly  become 
larger,  is  heavy  and  full,  but  is  tympanitic  on  per- 
cussion and  gurgles  when  manipulated,  and  if  the 
surgeon  finds  that  there  is  but  slight,  if  any,  tender- 
ness and  no  marked  collapse,  only  a  sense  of  fullness 
of  the  belly,  with  nausea  and  vomiting  when  food 
is  taken,  it  is  an  obstructed  or  incarcerated  hernia. 
There  is  usually  a  history  of  constipation,  or  of  a 
large  and  indigestible  meal,  and,  although  the  bowels 
are  confined,  flatus  is  passed,  and  there  is  usually 
a  slight  impulse  on  coughing  to  be  detected  in  the 
hernia.  This  condition  is  met  with  most  often  in 
large  irreducible  hernias,  either  umbilical  or  in  the 
left  groin,  and  in  patients  who  are  careless  about 
the  regular  action  of  the  bowels. 

5.  Whenever  a  hernial  tumour  shows  signs  of 
inflammation  (redness,  swelling,  local  heat,  pain  and 
tenderness,  with  fever),  it  is  an  inflamed  hernia. 
This  may  be  due  to  local  or  general  peritonitis  set 
up  by  injury  or  appendicitis,  to  obstruction,  or  even 
to  strangulation  and  gangrene  of  the  contents  of 
the  sac  ;  in  all  cases  the  cause  of  the  inflammation 
must  be  ascertained. 

Efi'ccts  of  (axis  ok"  a  slraiujulalcil  hernia. 
— When  during  taxis  a  hernial  tumour  yields  with 
a  sudden  slip  and  a  gurgle,  and  the  contents  pass 
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into  the  beUy  and  leave  the  canal  clear  (except  for 
the  presence  of  the  sac),  and  there  is  no  unusual  re- 
sistance or  swelling  to  he  felt  above  or  adjacent  to 
the  canal,  the  surgeon  may  be  satisfied  that  the 
hernia  is  reduced. 

False  reduction  is  of  three  forms  :  (1)  emptying 
an  external  pouch  or  sac  into  an  internal  pouch  or 
sac  in  "  hernie  en  bisac "  ;  (2)  rupture  of  the 
sac  and  displacement  of  the  contents  through  the 
rent  in  the  sac ;  (3)  displacement  of  the  sac  and 
its  contents — reduction  en  bloc. 

Should  the  hernia  yield  gradually,  go  up  bodily 
without  a  gurgle,  and  leave  the  ring  unusually  free 
(no  sac  being  in  it),  the  surgeon  must  suspect  reduc- 
tion en  bloc  ;  and  if,  on  pressing  his  finger  well  up 
into  the  canal,  or  examining  the  part  either  through 
the  abdominal  wall  or  from  the  rectum  or  vagina, 
a  tumour  or  sense  of  resistance  is  met  with, 
and  if  the  symptoms  of  strangulation  persist,  this 
diagnosis  becomes  established.  Reduction  en  bloc 
may  be  very  easily  effected,  even  by  the  patient 
himself. 

If,  in  attempting  to  reduce  a  hernia  which  has 
been  some  time  strangled,  the  tumour  yields  under 
the  fingers  but  does  not  disappear,  and  the  outline 
and  tension  of  the  parts  are  altered,  while  at  the 
same  time  the  patient  becomes  more  collapsed,  the 
surgeon  is  to  diagnose  rupture  of  the  intestine. 

Symptoms  of  peritonitis  coming  on  or  persist- 
ing after  satisfactory  reduction  of  a  strangulated 
hernia  indicate  either  (a)  a  perforation  of  the  intes- 
tine following  ulceration  at  the  point  of  constric- 
tion, or  (6)  gangrene  of  a  coil  of  mtestine  without 
perforation. 


CHAPTER  XLII 


DIAGNOSIS  OF  DISEASES  OF  THE  ANUS 
AND  RECTUM 

It  is  necessary  to  discuss  the  diagnostic  value  of 
the  symptoms  of  anal  and  rectal  disease ;  but, 
although  this  is  done,  it  cannot  be  too  clearly  stated 
that  a  diagnosis  should  nevfer  rest  upon  such  data, 
for  in  every  case  a  careful  and  thorough  exploration 
of  the  parts  is  necessary.  The  symptoms  may  en- 
able a  surgeon  to  guess  the  nature  of  a  patient's 
malady,  but  only  a  careful  examination  will  enable 
him  to  arrive  at  a  diagnosis. 

Pain  is  perhaps  the  most  frequent  of  these 
symptoms.  It  may  be  an  itching,  which  if  severe 
is  known  as  frurilus  ;  this  is  particularly  asso- 
ciated with  external  piles,  herpes,  erythema  or 
eczema  of  the  anus  or  adjacent  skin,  external  fistula, 
ascarides,  constipation,  and  sexual  irregularities. 
When  ihrobhing  in  character  it  is  generally  due  to 
acute  inflammation  and  abscess,  or  to  strangulation 
of  prolapsed  piles  or  mucous  membrane.  When 
colicky  in  nature  and  ■preceding  and  accompanying 
defcecalion,  it  is  generally  caused  by  ulceration  of 
the  bowel.  When  of  a  dull  gnaiving  character  with 
acute  exacerbations  of  severe  burning  or  shooting 
pain  which  are  caused  by  and  continue  for  a  long 
period  after  defsecation,  it  is  due  to  an  irritable  ulcer 
or  fissure  of  the  anus.  Pain  in  the  region  of  the 
sacrum  is  often  due  to  malignant  disease  of  the 
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bowel,  and  when  to  it  are  added  pains  sliooting  down 
the  thighs  this  indicates  that  the  disease  is  implicating 
the  sacral  nerves.  Tenesmus  is  particularly  caused  by 
polypus  and  foreign  bodies  in  the  rectum,  prolapse, 
constipation,  dysentery,  stone  in  the  bladder,  and 
hypertrophy  of  the  prostate. 

The  motions. — Much  may  be  learnt  by  an 
examination  of  the  motions  passed,  and  in  many 
cases  the  surgeon  himself  should  make  a  careful 
examiuation  of  the  stools.  The  most  important 
points  to  observe  are  the  size,  shape,  continuity, 
and  amount  of  the  ftecal  matter,  and  the  admixture 
with  it  of  mucus,  blood,  or  pus.  The  size  of  the 
motion  is  a  measure  of  the  calibre  of  the  rectum 
and  anus  ;  even  the  occasional  passage  of  a  full- 
sized  motion  excludes  a  stricture  of  these  parts. 
The  breaking-up  of  the  motion  into  small  pieces 
is  a  very  frequent  effect  of  growths  in  the  bowol 
as  well  as  of  constipation.  The  motion  may  be 
flattened  by  stricture  of  the  bowel,  or  by  com- 
pression from  without,  as  in  tumom-s  of  the  uterus 
and  prostate. 

Diarrhoea,  in  the  sense  of  the  passage  of  the 
intestinal  contents  too  hurriedly  and  in  too  liquid  a 
form,  is  not  a  symptom  of  rectal  disease  ;  but  in 
the  sense  of  a  too  frequent  evacuation  of  the  lower 
bowel  it  is  a  common  symptom  of  rectal  ulceration, 
which  induces  it  either  by  the  active  peristalsis 
excited  by  the  contact  of  fjeces  with  the  lUceratcd 
surface,  or  by  the  amount  of  mucus,  serum,  or  blood 
poured  out  from  the  diseased  surface.  A  frequent 
discharge  of  mucus,  mixed  with  more  or  less  f?ccal 
matter,  may  occur  in  cases  of  fs9cal  accumulation  in 
the  rectum ;  it  is  also  an  important  symptom  of 
acute  periproctitis,  and  occurs  in  pelvic  appendicular 
abscess.     Ind(>ed,  this  symptom  is  so  commonly 
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associated  with  rectal  obstructiou  tliat  it  slioukl 
invariably  suggest  to  the  surgeou  the  necessity  of 
a  thorough  exploration  of  the  rectum. 

Constipation  is  quite  as  often  a  cause  as  a  con- 
sequence of  rectal  trouble  ;  it  appears  to  induce 
pdes,  certainly  promotes  thrombosis  in  external  piles, 
and  increases  the  hajniorrhage  from  internal  piles, 
and  it  is  regarded  as  a  cau'se  of  anal  abscess,  of 
fistida,  and  of  fissure.  The  affections  of  the  rectum 
which  lead  to  it  are  painful  fissure  of  the  anus  (owing 
to  the  dread  with  which  the  pain  of  defa3cation  is 
regarded),  stricture  of  tlie  anus  or  rectum,  and  atotiy 
of  the  bowel  by  which  its  expelling  force  is  dimin- 
ished; when  this  produces  impaction  of  fseces,  it 
may  set  up  a  spurious  diarrhoea.  The  association  of 
"  spurious  diarrhoea  "  and  "  constipation  "—by  which 
is  meant  the  frequent  passage  of  fluid  containing  the 
merest  trace  of  fsecal  matter— is  frequently  met  with, 
and  shoidd  never  be  overlooked  by  the  surgeon  ;  it 
points  to  faecal  impaction,  or  to  a  stricture  of  the 
bowel. 

Dischai-ge.    (a)  The  time  of  its  appearance.  —  If 

discharge  is  constant  and  independent  of  the  act  of 
deftecation,  its  cause  is  extrarectal,  either  prolapsed 
piles,  mucous  patches,  eczema,  ulcer,  or  fistula;  in 
tlie  last  case  the  discharge  may  be  increased  by  the 
pressure  of  the  faeces  dm'ing  defecation.  If,  however 
discharge  only  attends  an  expulsive  effort  of  the  bowel' 
It  comes  from  some  intrarectal  affection,  such  as  poly- 
pus, piles,  internal  fistula,  fissure,  ulcer,  or  growth 
1  ns  distinction  does  not  apply  in  cases  of  very 
relaxed  patulous  anus  where  the  sphincter  muscle 
has  so  lost  Its  power  that  the  contents  of  the  bowel 
can  escape  freely. 

(b)  The  nature  of  the  discharge.-Pure  unaltered 
blood,  in  the  absence  of  injury,  points  to  internal 
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piles,  to  polypus,  or  to  a  ruptured  varix  or  iiEevus  of 
the  rectum  ;  hsemorrliage  in  a  child  is  nearly  always 
due  to  polypus,  occasionally  to  intussusception  ;  a 
streak  of  blood  upon  the  motion  is  characteristic  of 
anal  fissure.  A  discharge  of  altered  blood,  brown  or 
dark  in  colour,  and  having  a  peculiar  penetrating 
fetor,  is  met  with  especially  in  malignant  disease  of 
the  bowel  and  in  dysentery  ;  blood  and  mucus  mixed 
together  may  come  from  the  congested  mucous  cover- 
ing of  an  intussusception,  or  from  a  growth  in  the 
bowel.  Mucus  is  discharged  from  the  bowel  in  some 
cases  of  polypus  and  of  ulcer,  and  also  from  internal 
piles,  from  coiigested  or  chronically  inflamed  mucous 
membrane,  and  in  cases  of  periproctitis.  In  some 
very  soft  malignant  growths  of  the  bowel  there  is  a 
profuse  discharge  of  mucus.  Pus  specially  indicates 
abscess  or  fistula  opening  into  the  boAvel,  or  anal 
ulcer  ;  it  is  sometimes  seen  in  cases  of  rectal  ulcer. 
A  thin  loatenj  discharge  attends  the  disintegration  of 
malignant  growths,  being  often  mixed  with  more  or 
less  broken-down  blood.  The  escape  of  gas  (not 
through  the  anus),  felt  by  the  patient  as  a  fine 
crackling  or  bubbling,  is  a  sign  of  a  complete  fistula, 
as  is  also  the  escape  of  faeces  mixed  with  pus  from 
a  similar  sinus.  If  a  fistula  discharges  much  pus, 
the  fact  shows  that  its  cavity  is  extensive. 

Protrusion  from  the  anus,  if  constant,  points 
to  the  presence  of  external  piles  or  to  a  malignant 
growth  at  the  anus ;  if  it  only  attends  the  act 
of  defa3cation  or  other  straining  efiort,  it  is  more 
probably  internal  piles,  polypus,  or  prolapse.  The 
greater  the  ease  and  frequency  with  which  the  descent 
occurs,  the  greater  the  probability  of  the  aUectiou 
being  prolapsus,  with  or  without  either  of  the  above 
aiiections  superadded. 

The  cxniniuatiou.— Before  making  a  thorough 
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and  complete  examination  of  the  parts,  the  rectum 
should  be  cleared  by  an  enema  carefully  given, 
unless  the  symptoms  point  to  a  stricture ;  and 
where  there  is  any  reluctance  on  the  part  of  the 
patient  to  submit  to  the  examination,  or  a  satis- 
factory examination  cannot  otherwise  be  made,  an 
anaesthetic  should  be  administered.  This  examin- 
ation may  be  made  in  one  of  five  positions  :  (a) 
With  the  patient  lying  on  his  left  side  with  the  thighs 
well  flexed  and  the  perineum  directed  towards  a 
good  light,  (b)  With  the  patient  on  his  back  with 
the  hips  raised  on  a  pillow  above  the  level  of  the 
shoulders,  and  the  thighs  well  drawn  up  and  separ- 
ated, (c)  In  the  case  of  men  to  Avhom  an  anass- 
thetic  IS  not  administered,  the  patient  may  be  made 
to  stand  close  against  the  back  of  a  chair,  and  then 
bend  down  over  it  to  the  full  extent ;  in  this  way 
the  anus  and  the  parts  around  it  can  be  very  con- 
veniently explored,  and  if  the  patient  is  tractable 
the  interior  of  the  bowel  can  be  readily  examined. 
{d)  A  similar  position  is  obtained  by  getting  the 
patient  to  kneel  on  a  couch  with  the  head  and 
shoulders  low  and  the  thighs  vertical,  (e)  It  is 
occasionally  useful  to  examine  the  rectum  with  the 
patient  standing  with  the  right  thigh  flexed ;  in  this 
position  a  growth  high  up  may  be  felt  when  out  of 
reach  of  the  finger  in  either  of  the  other  positions 

i  he  parts  around  the  anus  should  first  be  ex- 
plored by  gently  holding  aside  the  gluteal  folds- 
then  the  anus  itself  should  be  examined  by  evert- 
ing^ its  edge  and  getting  the  patient,  if  conscious, 
to  bear  down  as  in  the  act  of  defalcation  ;  and 
lastly,  the  interior  of  the  bowel  should  be  examined 
with  the  finger,  a  speculum,  or  both. 

1.  Examine  the  parts  around  the  anus,  noticing 
particularly  any  redness,  sweliuig.  ulceration,  or  dis" 
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charge.  If  there  is  a  difiused  bright  redness  of  the 
surface  extending  all  round  the  anus,  and  on  to  the 
buttock,  or  forwards  to  the  scrotum,  without  any 
swelling,  discharge,  or  pain  other  than  itching,  it  is  ery- 
thema. If  in  a  young  child,  this  is  due  either  to  want 
of  cleanliness  or  to  congenital  syphilis,  and  the  sur- 
geon should  look  carefully  for  mucous  patches  here 
and  elscAvhere,  and  for  other  evidences  of  syphilis. 
In  adults  it  is  mostly  seen  in  stout  persons,  and  the 
part  may  be  moistened  with  sweat.  If  the  surface 
around  the  anus  is  of  a  duller  red  colour,  not 
swollen,  but  thinly  covered  with  fine  yellowish  scales 
or  scabs,  or  of  a  sodden  appearance,  it  is  eczema. 
If  the  ledness  is  not  in  the  form  of  a  diffused 
patch,  but  of  an  annular  eruption,  and  if  it  is 
chronic  and  attended  with  much  itching,  it  is  para- 
sitic erythema,  or  erylhema  marginalum. 

If  there  is  a  limited  area  of  bright  redness,  which 
is  swollen,  very  painful  and  acutely  tender,  it  points 
to  acute  inflammation  of  the  skin  and  subcutaneous 
tissue,  and  if  fluctuation  can  be  detected  in  it,  it 
is  an  abscess. 

It  the  abscess  is  quite  close  to  the  anus  and 
superficial,  it  is  an  anal  abscess. 

If  the  swelling  is  deep,  attended  with  much  in- 
duration, and  the  finger  introduced  into  the  bowel 
feels  the  ischio-rectal  fossa  filled  up,  and  fluctuation 
can  be  detected  between  the  external  swelling  and 
the  finger  in  the  bowel,  it  is  an  ischio-rectal  abscess. 
This  may  be  either  acute  or  chronic.  If  acute,  its 
development  is  attended  with  great  pain  and  con- 
siderable fever,  and  the  contained  pus  has  the  odour 
distinctive  of  B.  coli  infection.  If  chronic,  it  is 
tuberculous  and  secondary  to  tuberculosis  elsewhere. 

1[  tlioTO  are  one  or  more  circular  or  oval  flat 
elevations  of  tlie  surface',  of  a  milky-white  or  opal- 
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esceut  appearance,  with  a  moist  smooth  surface 
into  which  the  probe  does  not  sink,  they  are  mucous 
patches,  and  the  surgeon  will  find  the  Sfironema 
fallidutn  in  the  discharge.  Finely  papillated  out- 
growths from  the  skin,  in  between  the  branching 
divisions  of  which  a  probe  sinks,  are  warts.  Sebaceous 
cysts,  dermoid  cysts,  fatty  liwiours,  melanotic  sarcoma, 
and  tumours  growing  from  the  coccyx  are  occasionally 
found  in  this  situation.  Both  hard  and  soft  chancres 
are  also  met  with  in  this  region ;  for  diagnosis, 
see  p.  622. 

If  a  bead  of  pus  or  discharge  is  seen  welling 
from  a  point  of  skin,  a  fine  probe  should  be  care- 
fully pressed  against  it,  and  it  will  probably  enter 
a  sinus  ;  or  the  opening  of  a  sinus  may  be  at  once 
conspicuous,  or  may  be  found  beneath  a  small  firm 
elevation  or  fold  of  the  skin.    Having  found  a  sinus, 
the  surgeon  must  carefully  pass  a  probe  along  it 
and  determine  its  direction  and  nature ;  if  fajcal 
matter  or  flatus  is  seen  or  known  to  pass  along  it, 
or  if  the  probe  passes  in  towards  the  bowel  and  its 
point  is  felt  by  the  finger  in  the  rectum,  it  is  a  com- 
plete fistula.    If,  however,  the  probe  passes  towards 
the  bowel  but  cannot  be  made  to  enter  without 
forcing  its  way  through  the  mucous  membrane,  and 
the  finger  in  the  bowel  fails  to  detect  any  internal 
aperture  of  the  sinus,  it  is  an  incomplete  or  blind 
external  fistula.    The  surgeon  may  find  the  probe 
pass  circidarly  round  the  anus,  or  in  more  than  one 
direction,  showing  that  it  is  a  horseshoe  fistula,  or 
a  hranching  fistula.    It  must  be  remembered  that 
the  thin  skin  quite  close  to  the  anus  is  so  loosely  fixed 
to  the  subjacent  parts  that  the  probe  can  be  easily 
made  to  pass  beneath  it  round  the  anus  when  no 
sinus  previously  existed  there  ;  but  when  the  part 
IS  laid  open  by  the  knife,  an  old  sinus  lined  by 
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granulations  on  a  base  of  firm  fibrous  tissue  is  at 
once  distinguishable  from  the  track  a  probe  has 
forced  for  itself  in  cellular  tissue. 

It  is  important  to  remember  that  the  firm  wall 
of  a  fistula  can  always  be  felt  as  a  cord  by  the 
finger ;  and  the  knowledge  thus  gained  will  not  only 
enable  the  surgeon  at  once  to  pass  the  probe  in  the 
right  direction,  but  will  help  him  to  recognize  the 
presence  of  lateral  diverticula  from  the  main  track. 
Fistulee  are  often  multiple,  and  their  external  orifices 
may  be  very  small,  even  minute,  too  small  to  admit 
a  common  probe  ;  and  where  there  is  any  constant 
moisture  of  the  part  or  other  sign  of  fistula,  a  most 
careful  examination  with  the  finger  to  detect  a  firm 
cord,  and  with  a  fine  probe,  must  be  made  and  even 
repeated.  The  neighbourhood  of  small  papular  ele- 
vations must  be  specially  explored,  as  the  orifice  of 
a  fistula  is  often  hidden  in  or  under  such  a  nodule. 

But  the  sinus  may  pass  quite  away  from  the 
bowel  towards  the  sacrum  or  ischium,  or  up  into 
the  cavity  of  the  pelvis,  in  which  case  an  area  of 
necrosis,  or  disease  of  the  sacra-iliac  joint,  or  of  the 
Mp-joint,  must  be  sought  for.  The  examination  of 
this  region  should  be  completed  by  the  surgeon 
pressing  with  his  finger  on  each  side  of  and  all  round 
the  anus  ;  if  he  detects  any  unusual  resistance  or 
induration,  and  particularly  if  the  skin  over  it  is 
slightly  reddened  or  livid,  he  should  suspect  an 
incomplete  or  blind  internal  fistula.  By  pressure  pus 
may  be  made  to  ooze  from  the  anus,  or  may  be  seen 
flowing  into  the  rectum  when  a  speculum  is  passed, 
or  the  iuternal  orifice  may  be  felt  and  a  probe  passed 
into  it  and  made  to  present  under  the  skin  ;  any 
one  of  these  signs  will  make  the  diagnosis  certain. 
Ascarides  may  be  seen  around  the  anus. 

2.  Examine  the  anus.  —  If  the  anus  is  found  re- 
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tracted  and  tightly  closed  by  the  sphincter,  with  deep 
radial  folds  around  it,  the  spasm  is  probably  due  to 
an  irritable  ulcer,  and  the  patient  should  be  en- 
coiu-aged  to  force  down  as  in  defsecation,  and  at  the 
same  time  the  surgeon  should  gently  evert  the  open- 
ing, when  a  fissure  will  probably  be  seen  with  a  small 
fleshy  nodule  of  thickened  skin— a  "sentinel  pile" 
—at  its  outer  end.  This  fissure  is  most  common  at 
the  posterior  border  of  the  anus  ;  there  may  be  more 
than  one.  The  symptoms  of  this  very  important 
affection  are  severe  gnawing  pain  during  and  especi- 
ally after  defsecation,  the  pain  being  in  the  anus 
and  spreading  from  it  down  the  thighs,  a  streak- 
ing of  the  fajces  with  pus  or  blood,  and  a  slight  puru- 
lent discharge.  Whenever  there  is  severe  pain  after 
deffecation,  or  the  passage  of  the  finger  into  the 
anus  causes  acute  pain,  suspect  fissure. 

There  is  another  condition  liable  to  be  mistaken 
for  spasm,  and  that  is  stricture  of  the  anus  ;  in  this 
the  anus  is  not  retracted,  aneesthesia  in  no  way 
lessens  the  resistance  offered  to  the  passage  of  the 
finger,  and  the  rectal  evacuations  are  always  small 
i  his  IS  seen  in  children  as  a  congenital  affection,  and 
in  adults  as  the  result  of  badly  devised  operations  in 
which  the  cicatrization  of  the  wounds  has  narrowed 
the  orifice.  Epithelioma  of  the  anus  may  obstruct 
the  outlet. 

A  fatulous  anus,  offering  no  resistance  to  entrance 
of  the  finger,  or  to  the  escape  of  flatus,  faeces,  or 
discharge,  may  be  due  to  a  lesion  of  the  spinal  cord 
{see  Chap  VIII.),  or  it  may  be  the  result  of  the  con- 
stant stretching  of  the  sphincter  by  prolapse  of  the 
bovve  ,  or  of  an  operation, 'particularly  a  double 
complete  division  of  the  sphincter,  or  it  may  be  ■ 
due  to  the  presence  of  a  stricture  in  the  rectum 
of  such  a  nature  as  to  act  the  part  of  a  sphincter 
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Sivellings  at  the  verge  of  the  anus  must  be  care- 
fully and  critically  examined.    The  lining  of  the 
orifice  may  be  swollen  more  or  less  uniformly,  of  a 
somewhat  bluish-white  colour,  with  very  superficial 
abrasions,  the  condition  being  attended  with  itching 
and  smarting  ;   this  is  known  as  eczema  of  the  emus. 
Mucous  fcdches  may  be  found  at  the  verge  of  the 
anus  resembling  those  seen  on  the  skin  around  it. 
Of  the  remaining  swellings,  three  forms  of  isolated, 
distinct  little  tumours  must  be  distinguished.  First 
and  most  common  is  a  solid  flaccid  fold  or  tab 
of  skin,  incompressible,  and  not  tender — anal  tabs. 
Then  there  are  rounded,  soft,  smooth,  compressible 
swellings  of   a  bluish  colour,   which   are  dilated 
hjemorrhoidal  veins  covered  externally  by  skin— ex- 
ternal  hemorrhoids.    The  third  form  is  a  tense,  firm, 
globular,  very  painful  and  tender  swelling,  deep  blue 
in  colour  on  the  inner  surface,  with  more  or  less 
redness  and  swelling  of  the  skin ;  this  is  a  thrombosis 
of  a  hsemorrhoidal  vein,  known  as  an  inflamed  ex- 
ternal h'cemorrhoid,  or  more  commonly  as  a  throm- 
bosed pile." 

The  SAvelling,  however,  may  take  the  form  of  an 
indolent  infiltrating  swelling  without  marked  pro- 
jection of  the  surface,  and  more  apparent- to  touch 
than  to  sight.  If  it  is  an  ill-defined  thickening  of 
the  skin  and  subcutaneous  tissues,  painless,  with 
slight  livid-red  discoloration  of  the  skin,  or  the  skm 
is  ulcerated,  with  a  firm  yellowish-white  slough  form- 
ing the  floor  of  the  ulcer  ;  or  if  there  is  independent 
ulceration  of  the  bowel,  gumma  of  the  anus,  or 
ano-rectal  syphiloma,  is  to  be  diagnosed  ;  a  positive 
VVassermann  reaction  and  other  evidence  of  syphibs 
confirm  the  diagnosis.  If,  however,  the  induration 
is  more  nodular,  or  assumes  the  form  of  an  ulcer 
having  thick  everted  edges  and  firm  uneven  base 
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with  small  warty  excrescences,  and  the  inguinal 
glands  are  enlarged,  it  is  epithelioma  of  the  anus. 

Lastly,  the  surgeon  may  find  that  there  is  a  pro- 
trusion from  the  anus.  He  must  examine  any  such 
protrusion  carefully  to  notice  whether  it  consists  of 
the  everted  mucous  membrane  of  the  bowel,  and 
whether  there  is  or  is  not  a  groove  or  sulcus  be- 
tween the  protrusion  and  the  anus,  and  whether 
there  is  an  orifice  at  the  end  of  the  protrusion.  If 
the  mucous  membrane  covering  the  protrusion  is 
directly  continuous  with  the  skin  of  the  anus,  it  is 
either  a  simple  prolapsus  or  prolapsed  internal 
hfemorrhoids,  and  this  must  be  decided  by  detect- 
ing low,  soft,  sessile,  deep-red  or  livid  projections 
from  the  surface  of  the  membrane,  which  prove  the 
case  to  be  one  of  prolapsed  inleryial  hcemorrhoids  ; 
if  no  such  vascular  outgrowths  are  seen  it  is  a  case 
of  simple  or  partial  prolapsus. 

If,  however,  the  finger  or  a  probe  can  be  intro- 
duced into  a  sulcus  around  the  base  of  the  protrusion, 
it  is  a  case  either  of  complete  prolapse  or  of  polypus' 
and  this  can  be  decided  by  noticing  whether  or  not 
there  is  an  orifice  at  the  extremity  of  the  projection. 
If  the  projection  has  an  orifice  at  its  extremity, 
and  is  covered  by  normal  mucous  membrane,  it  is 
a.  complete  prolapse,  or  procidentia  recti.    This  will  he 
distinguished  from  the  partial  prolapse,  or  prolapse 
of  mucous  membrane  only,  by  the  sulcus  round  its 
base,  by  the  fact  that  it  is  marked  by  circular  folds 
in  the  mucous  membrane,  by  its  greater  size,  and 
often  by  its  greater  length  ;  when  it  is  of  old  standing 
and  one  that  has  been  habitually  down,  the  mucoils 
membrane  becomes  drier  than  normal,  approachin.. 
the  condition  of  skin.  ^ 
If  the  finger  passed  into  the  sulcus  round  its  base 
can  feel  the  refiection  of  the  wall  of  the  rectum  on 
u 
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to  the  prolapse,  it  is  usually  called  prolafsus  or  fro- 
cidentia ;  but  if  the  finger  cannot  reach  the  bottom 
of  the  sulcus,  or  feel  this  reflection,  it  is  spoken  of 
as  an  intiissuscepion.  When  the  projection  is  large 
the  surgeon  may  be  able  to  feel  the  gurgling  of  coils 
of  small  intestine  within  its  anterior  part.  In  rare 
instances  a  stricture  of  the  rectum  may  be  forced  down 
through  the  anus  ;  the  character  of  the  orifice,  its 
induration  or  ulceration,  may  indicate  the  nature 
of  the  case,  but  after  reduction  the  diagnosis  will 
be  readily  made. 

If  the  patient  complains  of  severe  pam  and  of 
inabihty  to  replace  a  projecting  mass,  and  if  it  la 
oedematous  and  swollen,  livid  in  colour,  or  perhaps 
even  black  and  gangrenous  in  places,  it  is  a  strangu- 
lated frolapsus,  in  which  strangulated  internal  files 
can  usually  be  recognized. 

Where  the  projecting  mass  is  sohd,  without  any 
terminal  orifice,  it  will  be  identified  as  a  folypus. 
The  most  common  variety  of  polyp  is  a  bright-red, 
soft,  pedunculated  growth  about  the  size  of  a  cherr)^ 
found  in  children  and  yoimg  persons,  consisting  of 
adenoid  tissue,  and  called  the  glandular  folyp  ;  it 
causes  hfemorrhage,  and  is  the  great  cause  of  hsmor- 
rhac^e  in  children  ;  if  strangled  by  the  sphmcter  or 
associated  with  a  fissure,  there  is  acute  pam.  These 
polyps  grow  from  the  mucous  membrane  of  the  rectum 
proper.    Firm  fibrous  polypi  are  found  only  m 
adults,  in  the  form  of  smooth  rounded  growths  with 
a  slender  and  often  a  long  stalk.    They  vary  much 
in  size,  spring  from  the  ano-rectai  ]uiichon,  and  are 
also   known    as   anal   fibromata,    fdlous  polypi, 
recognized  from  their  velvety  surface,  rarely  pro- 
trude from  the  anus.    Small  polyps  may  be  foimd 
thickly  scattered  over  the  surface  as  far  as  tlii 
finder"  can   reach.    Cancerous   masses   arc  recog- 
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nized  by  tlieir  hardness,  tlieir  association  with 
ulceration,  and  the  fact  that  they  infiltrate  the 
wall  of  the  rectum.  Polyps  are  to  be  distinguished 
from  internal  hsemorrhoids  by  their  being  distinctly 
pedunculated,  while  piles  are  sessile,  and  also  by  the 
fact  that  their  pedicle  is  attached  well  above  the 
sphmcter  ani  ;  piles  are  swellings  of  the  anal  canal. 

The  verge  of  the  anus  should  be  carefully  exam- 
ined for  ftstulcB  ;  minute  fistulse  in  this  situation  are 
said  to  be  not  infrequent  in  syphilitic  disease  of 
the  rectum. 

3.  Examine  the  rectum.— For  this,  the  right  fore- 
finger, protected  by  a  rubber  finger-stall  or  glove 
and  well  greased,  is  gently  introduced  into  the  bowel, 
while  the  patient  "  strains  down "  to  relax  the 
sphincter  muscle ;  in  this  way  the  tone  of  this  muscle 
can  be  determined.  The  finger  should  be  passed  in 
to  Its  full  length,  and  gently  swept  round  the  bowel, 
feeling  especially  for  any  narrowing  of  its  calibre, 
any  induration  of  its  walls,  and  any  breach  in  the 
smooth  mucous  surface;  by  sweeping  the  finger 
round,  a  mucous  or  soft  gelatinous  polypus  may  be 
caught,  or  even  have  its  pedicle  torn  across.  It  is 
necessary  to  use  the  utmo.st  gentleness  in  this  ex- 
amination, where  there  is  any  ulceration  of  the 
surface,  or  stricture,  as  forcible  pressure  has  been 
known  to  rupture  the  thinned  and  infiltrated  bowel 

In  the  male,  the  prostate,  the  base  of  the  bladder 
when  full,  and  the  vesiculse  seminales  can  be  felt  in 
front  of  the  rectum  ;  in  the  female,  the  cervix  uteri 
projects  back  towards  the  sacrum  and  is  plainlv 
felt  through  the  rectal  walk;  in  both  sexes  the 
sacrum  and  coccyx  are  felt  behind,  and  the  ischial 
spines  and  tuberosities  at  the  sides.  These  parts 
either  in  their  natural  condition  or  enlarged  must 
not  be  mistaken  for  disease  of  the  rectum 
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By  meaus  of  a  suitable  speculum  the  interior  of 
the  bowel  can  be  examined  with  the  eye,  and  the 
characters  of  any  ulceration  or  new  growth,  or  pro- 
jection from  the  surface,  as  well  as  the  condition  of 
the  vessels  of  the  mucous  membrane,  can  be  deter- 
mined. It  must  be  passed  with  care,  and  only  after 
the  finger  has  demonstrated  the  safety  of  passing  it. 

It  will  be  most  convenient  to  discuss  iirst  of  all 
the  diagnosis  of  those  lesions  which  are  revealed  by 
the  speculum,  but  which  are  not  detected  by  the 
finger.  Immediately  within  the  anus  the  submucous 
veins  may  be  found  congested,  tortuous,  and  en- 
larged, and  visible  as  a  venous  plexus  beneath  the  ' 
mucous  membrane  ;  this  is  best  described  as  limnor- 
rhoidal  varix  ;  it  is  a  common  condition,  and  gives 
rise  to  itching  about  the  anus,  sometimes  to  hasmor- 
rhage,  and  it  may  run  on  to  the  formation  of  piles. 
A  ncevus  of  the  rectum  may  be  met  with  as  a  livid, 
raised,  soft,  compressible,  circumscribed  swelling  of 
the  lining  of  the  bowel ;  the  only  symptom  it  occa- 
sions is  severe  haemorrhage  from  time  to  time  ;  being 
a  congenital  disease,  it  will  usually  be  found  in  chil- 
dren and  young  persons.  These  two  affections  will 
be  distinguished  by  the  position  of  the  dilated  vessels,  : 
and  by  the  ncems  forming  a  distinct  soft  bulgmg  of 
the  surface  in  which  individual  vessels  are  not  per-  j 
ceived,  while  the  varix  does  not  form  a  tumour  j 
and  individual  veins  are  seen  with  clear  spaces 
between  them. 

A  very  different  condition  is  that  m  which  the 
mucous  membrane  is  found  of  a  uniform  deep-red 
colour  without  its  normal  gUstening  look,  is  hot 
to  the  touch,  and  occasions  an  aching  or  burn- 
ing pain  to  the  patient,  and  an  increased  secretion 
of  rectal  mucus  ;  this  is  chronic  catarrhal  proctitis. 
Sessile  deep-red  projections  from  the  mucous  mem- 
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brane  of  the  anal  canal  are  to  be  recognized  as 
internal  hcetnorrJioids ;  these  vary  somewhat  in 
appearance,  some  being  very  livid,  others  being  of  a 
bright-red  colour  and  bleeding  very  readily ;  they  are 
usually  too  soft  to  be  detected  by  the  finger,  but 
if  of  long  standing,  and  occasionally  prolapsed  and 
strangled,  they  may  become  firmer  and  distinctly 
palpable. 

The  various  forms  of  polypi  already  mentioned 
may  be  seen  by  the  speculum.  The  villous  polypus, 
forming  a  sessile  warty  or  papillated  tumour,  or 
consisting  of  numerous  detached  villi,  and  then 
called  polyadenoma,  may  only  be  detected  by  this 
means  of  examination  ;  it  will  be  distinguished  from 
cancer  by  the  absence  of  induration  of  the  rectal 
wall. 

The  inner  orifice  of  a  fistula  may  be  seen,  and 
a  probe  can  be  introduced  to  detect  the  course  of 
the  sinus  ;  the  orifice  can  generally  be  felt.  The 
surgeon  will  recognize  two  forms  of  blind  or  in- 
complete internal  fistula,  in  one  of  which  the  sinus 
passes  outwards  under  the  skin,  causing  induration 
and  lividity  by  the  side  of  the  anus  ;  while  in  the 
other  the  probe  passes  up  along  the  gut,  either  in 
the  submucous  tissue,  or  outside  the  bowel  in  the 
superior  pelvi-rectal  space.  By  the  thickness  or  thin- 
ness of  the  tissues  overlying  the  probe  in  the  sinus 
the  surgeon  will  distinguish  between  the  latter  two. 
In  some  cases  of  simple  stricture  of  large  calibre  the 
finger  fails  to  detect  the  narrowing,  owing  to  the 
absence  of  induration,  but  the  contraction  is  ren- 
dered visible  by  the  speculum  ;  the  size  and  shape 
of  the  opening,  as  well  as  its  lack  of  dilatability,  will 
at  once  enable  the  surgeon  to  diagnose  it.  The 
speculum  will,  of  course,  expose  to  view  the  anal 
fissures  and  irritable  ulcers  already  mentioned. 
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The  afiections  of  the  rectum  which  the  frnger 
detects  may  be  grouped  into  ulcers,  fishdce,  com- 
pression of  the  bowel  from  without,  stricture,  and 
neiv  cjrowths  of  the  rectum. 

Ulcers  of  the  Eectum 

An  ulcer  is  detected  by  the  absence  of  the  per- 
fect smoothness  of  the  mucous  lining  of  the  bowel. 
The  features  to  be  specially  recognized  in  reference 
to  any  rectal  ulcer  are — (a)  whether  it  is  the  inter- 
nal orifice  of  a  fistula  (this  can  only  be  determined 
by  making  an  effort  to  pass  a  probe  along  it)  ;  (5) 
whether  single  or  multiple  ;  (c)  whether  attended 
with  other  changes  in  the  coats  of  the  bowel.  The 
ulcer  may  be  foimd  on  an  internal  jjiie  or  polypus 
as  a  result  of  injury  in  the  act  of  defsecation.  Chronic 
ulceration  of  the  rectum  is  very  often  the  result  of 
infection,  and  the  surgeon  must  try  to  identify  the 
particular  organism  concerned. 

An  ulcer  found  in  a  person  known  to  be  suffer- 
ing from  tuberculosis  is  probably  a  tuberculous  ulcer  ; 
and  if  the  ulcers  are  multiple  and  there  is  slight 
thickening  of  the  edge  of  the  sore,  or  yellow  tuber- 
cles are  seen  in  the  mucous  membrane,  or  the 
tubercle  bacillus  is  found  in  the  pus,  the  diagnosis 
is  established.  Tuberculous  fistulse  are  often  associ- 
ated with  tuberculous  ulcers. 

In  other  cases  the  amoeba  of  dysentery,  the  goa- 
ococcus,  or  the  Sj^iironema  pallidum  will  be  isolated 
from  the  discharge,  and  the  ulcer  thus  shown  to  be 
in  the  one  case  due  to  dysentery,  in  another  to 
gonorrhoea,  and  in  a  third  to  syphilis.  Where  only 
staphylococci,  streptococci,  and  the  Bacillus  coli  are 
found  in  the  discharge,  one  or  other  of  them  may  be 
found  to  be  more  abundant  or  more  vigorous  than  the 
others,  and  to  be  the  probable  cause  of  the  ulceration. 
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If  the  ulcer  has  a  thickened  base,  and  an  everted 
raised  edge,  with  an  uneven  warty  surface,  it  is  a 
cancerous  ulcer. 

Strictures  of  the  Rectum 
Lastly,  we  must  speak  of  the  diagnosis  of  the 
conditions  leading  to  narrowing  of  the  calibre  and 
induration  of  the  walls  of  the  rectum  ;  these  are  often 
met  with  together,  and  are  recognized  by  the  finger. 
If  the  bowel  is  found  to  be  narrowed,  notice  par- 
ticvdarly  the  position  and  extent  of  the  narrowing, 
the  character  of  the  mucous  membrane  at  the  seat 
of  stricture,  and  whether  there  is  idceration  or  a 
nodular  thickening  of  the  mucous  membrane.  The 
rectum  may  be  displaced  or  compressed  by  swell- 
ings or  other  pathological  changes  outside  it ;  the 
commonest  instance  of  this  is  hypertrophy  of  the 
prostate,  which  is  recognized  as  a  firm  rounded  mass 
bidging  into  the  front  of  the  bowel  and  causing 
troublesome  tenesmus.  Abscess  in  or  around  the 
prostate  forms  a  very  tender  fluctuating  tumour  in 
the  same  position,  and  malignant  tumours  may 
develop  in  this  situation,  eventually  infiltrating  the 
walls  of  both  the  bladder  and  the  rectum.  Tuber- 
culous vesicidte  seminales  bulge  "into  the  bowel  higher 
up,  and  tumours  springing  from  the  pelvis  may  com- 
press the  bowel.  In  the  female  a  retroverted  uterus, 
or  a  tumour  of  the  uterus  or  ovary,  may  have  a 
similar  effect.  In  both  sexes,  but  more  often  in 
women  on  account  of  the  greater  frequency  of  pelvic 
inflammation  in  that  sex,  the  bowel  may  be  bound 
down  by  firm  fibrous  bands.  The  surgeon  will 
recognize  these  conditions  by  the  position  of  the 
compressing  masses,  and  by  the  other  signs  and 
symptoms  occasioned  by  them,  and  particularly  by 
noticing  that  the  rectal  walls  are  not  infiltrated  or 
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lixed,  but  glide  more  or  less  freely  over  llie  eoiu- 
pressing  structures. 

If  about  IJ  in.  from  the  anus  a  narrow  circular 
crescentic  fold  is  felt,  with  healthy  mucous  membrane 
covering  it,  and  there  is  no  history  of  previous  in- 
jury or  disease,  it  is  a  congenital  fibrous  stricture  due 
to  imperfect  fusion  of  the  hindgut  with  the  anus. 
It  is  more  common  in  women  than  in  men,  and  is 
usually  noticed  early  in  life. 

The  lower  end  of  the  rectum  may  be  narrowed 
as  the  result  of  cicatrization  of  wounds,  accidental 
or  operative — traumatic  stricture. 

If  the  bowel  is  fomrd  narrowed  and  the  wall  a 
little  hardened  by  irregular  bands  of  imyi  elding 
tissue,  the  stricture  is  due  to  the  cicatrization  of 
ulcers,  some  of  which  may  be  found  still  present 
both  above  and  below  the  healed  ones.  There  may 
be  a  history  of  gonorrhoea,  or  of  syphilis,  or  of  dys- 
entery, which  will  throw  light  upon  the  cause  of  the 
original  ulcer. 

If  the  surgeon  discovers  a  nodular  mass  infil- 
trating and  inseparable  from  the  wall  of  the  rectum, 
diagnosis  of  cancer  of  the  rectum  is  to  be  made.  The 
surface  is  usually  ulcerated  and  uneven  and  bleeds 
more  or  less  readily,  so  that  there  is  a  history  of 
muco-sanious  discharge.  The  growth  may  be  annular 
and  narrowing  the  bowel,  or  limited  to  one  side  and 
slightly  polypoid.  An  annular  growth  is  sometimes 
prolapsed  into  the  bowel  below  and  is  felt  as  an 
intussusception  with  firm  ulcerated  or  nodular  sur- 
face ;  it  may  thus  strikingly  resemble  to  the  touch 
some  cases  of  cancer  of  the  cervix  uteri.  The  sur- 
geon should  carefully  notice  the  situation  of  the 
growth,  its  vertical  and  transverse  extent,  the  mobil- 
ity of  the  rectum  over  the  sacrum,  bladder,  prostate, 
vagina,  and  uterus,  tlie  degree  to  which  tlie  lumen 
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of  the  bowel  is  narrowed,  the  presence  or  absence 
of  secondary  nodules  in  the  bowel  above  or  below 
the  primary  growth  or  in  the  cellular  tissue  behind 
the  rectum,  any  enlargement  of  the  inguinal  or 
■pelvic  glands  or  of  the  liver,  and  especially  any  sign 
of  obstruction,  such  as  distension  or  tenderness  of 
the  colon  and  caecum. 

The  relative  proportion  of  growth  and  ulceration 
differs  much  :  in  some  cases  the  bowel  becomes 
completely  blocked  by  the  nodular  masses  of  growth, 
while  in  other  cases  the  neoplasm  quickly  ulcerates, 
and  the  rectum  may  be  converted  into  a  cancerous 
chasm  with  firm  irregular  walls,  often  extending 
into  the  bladder  or  uterus  or  vagina.  Cancer  in  its 
late  stages  is  not  infrequently  complicated  with  com- 
plete external  fistula;,  which  may  open  into  the 
bowel  above  or  below  the  constriction  ;  recto-vesical 
fistula  will  be  recognized  by  the  escape  of  flatus  and 
feeces  with  the  urine,  usually  associated  with  great 
pain  during  and  after  the  act  of  micturition.  Recto- 
vaginal fistula  is  recognized  by  the  passage  of  fseces 
through  the  vagina. 

Cancer  of  the  rectum  is  columnar  carcinoma  ;  it 
may  extend  into  the  anal  canal  and  even  project 
from  the  anus.  It  is  common  after  the  age  of  45, 
but  may  be  met  with  in  quite  young  adults.  Cancer 
originating  in  the  anal  mucous  membrane  is  squamous 
carcinoma  ;  it  may  extend  a  short  distance  up  the 
bowel,  but  is  more  prone  to  extend  towards  the 
buttocks.  Much  less  common  than  cancer  of  the 
rectum,  it  occurs  only  in  elderly  people. 

Sarcoma  of  the  rectum  is  occasionally  met  with. 
It  is  recognized  by  the  large  size  of  the  tumour; 
ulceration  is  late,  and  haemorrhage,  when  it  occurs,  is' 
profuse.  This  condition  can  only  be  diagnosed  with 
certainty  by  microscopical  examination  of  a  piece 
u* 
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of  the  tumour.  Simple  tumours  of  the  rectum  also 
occur — -adenoma,  lipoma,  myoma,  and  fibroma.  They 
are  recognized  by  their  smooth  outline,  by  their  cover- 
ing of  unaltered  mucous  membrane,  and  by  their 
non-infiltrating  growth.  With  the  exception  of  the 
polypoid  variety  of  adenoma,  simple  tumom-s  are 
very  rare. 

The  finger  in  the  rectum  will  readily  detect  masses 
of  impacted  fceces,  or  foreign  bodies  that  may  have 
been  swallowed  or  introduced  through  the  anus,  or 
an  impacted  gall-stone.  If  after  an  enema  has  been 
given  and  returned  the  finger  finds  the  bowel  empty 
and  its  lumen  enlarged,  and  it  does  not  contract 
upon  the  finger,  it  is  said  to  be  "  ballooned." 

If  the  patient  complains  of  severe  burning,  sting- 
ing, or  shooting  pain  of  a  paroxysmal  nature  in  the 
bowel  or  anus,  and  after  a  thorough  examination 
of  the  bowel  no  local  lesion  can  be  found,  and  if 
there  is  no  disease  of  the  urinary  organs,  nor  tumour 
in  the  pelvis,  and  particidarly  if  the  patient  is  sub- 
ject to  neuralgia  elsewhere,  the  affection  may  be 
described  as  neuralgia  of  the  reotum. 

The  congenital  deformities  of  the  anus  and  rectum,  with 
one  exception,  have  been  considered  at  p.  560. 

A  congenital  malformation  which  may  be  over- 
looked for  some  time  is  narroiuing  of  the  anus  ;  in 
this  case  the  meconium  escapes,  but  after  a  time 
attention  is  drawn  to  the  fact  that  the  f;eces  are 
passed  with  difficulty  and  that  they  are  of  very 
small  diameter.  The  anus  at  birth  should  readily 
admit  the  surgeon's  little  finger. 
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DIAGNOSIS  OF  DISEASES  OF  THE  PENIS 

Conf/enital  malioimalions. — Defective  develop- 
ment of  the  lower  wall  of  the  urethra,  or  hypospadias, 
results  in  the  urethra  opening  at  some  point  on 
the  under-surface  of  the  penis.  Three  varieties  are 
met  with:  {I)  hypospadia  glanclis,  the  meatus  being 
situated  at  the  junction  of  the  glans  and  body,  in 
the  position  usually  occupied  by  the  frtenum  of  the 
prepuce,  which  in  these  cases  is  slit  below  and  covers 
the  glans  like  a  cowl ;  (2)  hypospadia  penis,  where 
the  urethral  opening  is  placed  on  the  under 
surface  of  the  body  of  the  penis,  which  is  usually 
stunted  ;  and  (3)  hypospadia  perineaUs,  or  complete 
hypospadias,  a  condition  in  which  the  urethra  opens 
m  the  perineum,  associated  with  cleft  scrotum  and 
an  imperfect  development  of  the  penis  which  re- 
sembles an  hypertrophied  clitoris.  These  patients  are 
also  known  as  pseudo-hermaphrodites.  A  cleft  of  the 
penis  along  the  dorsum  is  known  as  epispadias ;  when 
complete  it  is  associated  with  extroversion  of  the 
blt\dder. 

The  prepuce.— If  the  prepuce  cannot  be  drawn 
back  over  the  glans  with  ease  and  without  pain  the 
patient  has  phimosis.  If,  when  the  prepuce  is  drawn 
back,  the  glans  is  curved  downwards,  the  frtenum  is 
too  tight.  If  the  prepuce,  having  been  drawn  back 
cannot  be  replaced  over  the  glans,  the  condition  is 
known  as  paraphimosis,  and  when  the  constriction  of 
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the  prepuce  is  tight  a  roll  of  oedematous  mucous 
membrane  rises  up  behmd  the  congested  glans,  and 
still  farther  back  the  skin  of  the  penis  is  swollen, 
while  between  these  two  swellings  deep  down  in  a 
sulcus  is  the  tight  margin  of  the  prepuce.  The  pre- 
puce is  often  too  long,  but  if  it  can  be  properly 
retracted  this  condition  is  not  phimosis. 

Phimosis  may  be  congenital  or  acquired.    The  con- 
genital form  is  recognized  by  the  history.    It  is  due 
either  to  narrowness  of  the  orifice  preventing  its  , 
passing  back  easily  over  the  glans,  or,  more  com-  ; 
monly,  to  adhesion  of  the  prepuce  to  the  glans.  The  : 
condition  can  easily  be  recognized  by  attemptmg  to  . 
draw  back  the  prepuce.    A  very  tight  congenital 
phimosis  may  after  a  long  time  lead  to  great  dila- 
tation of  the  prepuce.    Acquired  fUmosis  may  be 
caused  by  cedema,  either  inflammatory  or  part  of  a 
general  dropsy,  by  solid  oedema,  by  a  hard  chancre, 
by  chronic  balanitis  causing  adhesion  of  prepuce  to 
glans,  by  cicatrices  narrowing  the  orifice  of  the  pre- 
puce, by  growths,  or  by  elephantiasis  or  great  disten- 
sion of  the  scrotum  by  hydrocele,  etc.,  dragging  upon 
the  sheath  of  the  penis     Any  one  of  these  condi- 
tions may  be  combined  with  congenital  phimosis. 
Acquired  phimosis  is  often  met  with  in  morbus  cordis 
and  chronic  nephritis,  gonorrhosa,  chancre,  primary 
syphilis,  and  after  the  healing  of  chancres  of  the 
prepuce.    Solid  03dema  or  hypertrophy  of  the  pre- 
puce may  be  caused  by  constitutional  syphilis. 

When  under  a  congenitally  tight  foreskin  a  lump 
of  stony  hardness  is  to  be  felt,  it  is  to  be  diagnosed 
as  a  prefutial  calculus  ;  if  a  probe  is  passed  beneath 
the  prepuce  it  gives  a  grating  sensation  as  it  touches 
the  stone.  These  calculi  are  not  to  be  confoimded 
with  the  firm  but  yielding  induration  of  a  hard 
chancre,  epithelioma,  or  gumma. 
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Discharge  from  the  prepuce  may  be  caused  by  balano- 
postliitis,  urethritis,  soft  sore,  primary  syphilis,  epithe- 
lioma, or  warts.  When  the  prepuce  can  be  withdrawn 
the  diagnosis  is  simple  {see  below),  but  if  there  is 
phimosis  care  is  required  to  arrive  at  a  right  con- 
clusion, and  it  may  be  necessary  to  slit  up  the 
prepuce  to  allow  of  an  early  and  exact  diagnosis. 
The  orifice  of  the  prepuce  is  to  be  well  cleaned 
by  syringing  or  careful  wiping,  and  then  the  sur- 
geon should  endeavour  to  expose  the  meatus  urin- 
arius,  and  at  the  same  time  press  forwards  along 
the  urethra  :  if  pus  is  seen  to  flow  from  the  urethra 
there  is  urethritis  ;  the  pus  should  be  examined  for 
the  gonococcus.  A  history  of  urethral  discharge 
before  the  phimosis  appeared,  or  of  scalding  paip 
along  the  urethra  in  micturition,  or  of  chordee 
supports  this  conclusion,  and  if  the  meatus  cannot 
be  exposed  the  diagnosis  may  be  made  from  these 
symptoms  alone.  If  the  discharge  is  sanious  and 
not  thick  creamy  pus,  soft  chancre  is  to  be  diagnosed  ; 
the  presence  of  chancres  at  the  orifice  of  the  prepuce, 
or  the  history  of  an  ulcer  before  the  phimosis,  is 
strong  corroboration  of  this  diagnosis. 

When  the  swelling  of  the  prepuce  is  not  uniform 
and  a  distinct  induration  is  felt  at  one  part  only, 
and  there  are  several  indolent  buboes  in  the  groiiu, 
it  is  primary  syphilis  ;  should  the  patient  show  the 
signs  of  secondary  syphilis,  the  diagnosis  is  at  once 
certain.  In  every  case  the  discharge  must  be  care- 
fully examined  for  the  Spironema  pallidum  (see  p. 
622).  If,  in  a  man  over  30  years  of  age,  there 
is  a  chronic  progressive  enlargement  of  the  end 
of  the  penis,  discharging  a  bloody  watery  fluid, 
and  a  red  granular  or  fungating  growth  is  seen 
inside  the  prepuce,  or  even  ulcerating  or  fimgating 
through  it,  it  will   be  recognized  as  epithelioma, 
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esjjecially  if  tlie  inguinal  glands  are  infiltrated.  A 
similar  swelling  with  a  thin  discharge,  in  a  young 
man,  with  a  bright,  florid,  granular  appearance  ot 
the  growth,  without  any  thickening  of  the  base, 
would  be  ivarts.  When  the  discharge  is  purulent 
in  character,  and  is  found  not  to  flow  from  the 
urethra,  and  there  is  no  localized  induration  of 
the  prepuce,  the  condition  is  halano-fosthilis .  Where 
the  inflamed  prepuce  can  be  drawn  back  the  mucous 
surface  is  seen  to  be  smeared  with  discharge,  and 
presenting  bright-red  excoriated  patches  without 
any  induration  or  ulceration. 

Ulcers  on   the   penis. — The  following  ulcers 
are  met  with  on  the  penis  : 
Herpes. 

Simple  fissure.  - 
Soft  chancre. 

Hunterian  or  hard  chancre  (primary  syphilis). 

Mixed  chancre. 

Gummatous  ulcer. 

Epithelioma. 
The  first  question  that  must  be  answered  in  a 
case  of  ulcer  of  the  penis  is,  Is  the  lesion  a  hard 
chancre  ?  In  many  cases  it  quite  clearly  is  not ; 
whilst  in  others  the  signs  of  secondary  syphilis- 
enlarged  glands,  a  rash,  sore  throat,  etc.— may  be 
present  and  prove  conclusively  that  it  is.  But, 
fortunately,  it  is  possible  to-day  to  make  a  cer- 
tain diagnosis  in  most  cases  by  demonstrating  the 
presence  or  absence  of  the  Spironema  ■pallidum  in 
the  sore. 

For  details  of  laboratory  methods  of  examining 
for  the  spironema,  works  on  pathology  or  bacteri- 
ology must  be  consulted,  but  the  following  method 
needs  no  special  apparatus;  and,  in  view  of  the 
importance  of  the  recognition  of  syphilis  in  its 
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initial  stage,  we  liave  thought  it  well  to  describe  it 
here  before  proceeding  to  the  general  investigation 
of  ulcers  ot  the  penis. 

The  surface  of  the  chancre  may  be  scraped,  or, 
better,  a  fine  pipette  is  driven  into  the  sore.  The 
fluid  which  passes  into  the  pipette  is  allowed  to 
settle,  and  a  drop  of  the  serum  which  separates  from 
the  corpuscles  is  allowed  to  fall  upon  a  slide.  This 
is  mixed  with  a  drop  of  distilled  water  and  a  drop 
of  1-per-cent.  solution  of  Congo  red  or  of  Chinese 
ink.  A  film  is  made  with  another  slide  in  the  usual 
way  and  allowed  to  dry.  When  examined  with  a 
A-inch  immersion  lens  the  spironemas  are  seen  as 
white  spirals  in  a  dark  field.  Their  length  is  about 
twice  the  diameter  of  a  red  .corpuscle,  the  spirals, 
eight  to  twelve  in  number,  are  tightly  coiled,  and  the 
ends  are  pointed. 

In  any  ulcer  of  the  penis  the  surgeon  should  note 
the  age  of  the  patient,  the  previous  history  as  regards 
venereal  disease  and  sexual  intercourse,  the  initial  stage 
of  the  sore— whether  a  crop  of  vesicles,  a  pustule,  an 
induration,  a  crack,  or  a  wart — and  the  number  of  the 
ulcers.  The  sore  must  be  examined  to  determine 
the  amount  of  idceration,  the  presence  or  absence 
of  induration  of  its  base  and  edge,  and  the  amount 
of  discharge.  The  glands  in  the  groin  must  also 
be  carefidly  examined  and  any  enlargement,  harden- 
ing, or  fixation  of  them  to  the  fascia  or  skin  care- 
fully noted. 

1.  If  the  sore  is  quite  superficial,  not  extending 
through  the  mucous  lining  of  the  prepuce,  is  of  recent 
ongm,  not  indurated,  and  is  attended  with  much 
itching  and  smarting,  it  is  probably  herpes  prEeputialis. 
If  the  patient  has  suffered  from  similar  attacks,' 
and  the  affection  is  known  to  have  begun  in  a 
group  of  tiny  vesicles  on  a  bright-red  base,  this 
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diagnosis  is  certain.    The  inguinal  glands  may  be 
slightly  enlarged  in  this  condition. 

2.  A  linear  crack  at  the  orifice  of  the  foreskin, 
noticed  immediately  after  connexion,  which  does 
not  deepen  or  widen,  and  quickly  heals  up,  is  a 
simple  fissure  ;  this  may  be  multiple  and  recurrent 
when  there  is  phimosis  ;  it  is  not  infrequently  seen 
at  the  frsenum  when  that  band  is  tight. 

3.  If  an  acute  ulcer  develops  within  a  few  days  after 
exposure  to  possible  infection,  wears  a  punched- 
out  appearance,  with  sharply  cut  edge,  an  excavated 
spongy  base,  without  surrounding  or  subjacent  in- 
duration, it  is  a  soft  or  non-infecting  chancre.  This 
diagnosis  is  confirmed  if  the  sore  is  known  to  have 
commenced  as  a  pustule,  if  the  ulcer  is  multiple,  and 
fresh  ulcers  form  from  time  to  time  where  cracks  or 
erosions  are  in  contact  with  the  abundant  purulent  j 
discharge,  if  there  is  inflammatory  enlargement  of  ; 
an  inguinal  gland,  and  if  the  spironema  cannot  be 
fomid.  The  detection  of  the  causal  organisms  of  ! 
soft  sore  is  always  difficult.  Sloughing  fhagedcena 
and  serf  iginous  ulceration  may  attack  a  soft  chancre, 
but  in  many  of  such  cases  there  is  evidence  of  pre- 
vious constitutional  syphilis.  All  soft  chancres  leave 
depressed  cicatrices. 

4.  If  an  ulcer  has  a  smooth  glistening  base,  a 
romid  sloping  edge,  thin  watery  discharge,  and  a 
sharply  defined,  firm,  elastic  induration  around  it 
which  blanches  on  gentle  pressure,  it  is  a  hard  chancre. 
If  the  sore  consists  of  a  raised,  flat,  well-defijied. 
elastic  induration,  either  with  or  without  ulceration, 
it  is  probably  a  hard  chancre.  The  clearly  defined, 
not  very  vascular  induration  is  the  special  mark  of 
the  initial  lesion  of  syphilis;  it  may  vary  from  a 
small  papule  or  thin  paper-like  plate  m  the  deeper 
layer  of  the  skin,  to  a  wide,  very  dense  mass,  with 
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extensive  ulceration.  Additional  evidence  is  all'orded 
by  noticing  that  the  induration  appeared  from  three 
to  six  weeks  after  infection  (although  there  may  have 
been  a  sore  before),  by  the  detection  of  multiple 
indolent  buboes  in  both  groins  about  the  second 
week  after  the  appearance  of  the  induration,  and  by 
the  appearance  of  the  secondary  eruptions  and  sore 
throat,  etc.  Although  most  commonly  single,  mul- 
tiple chancres  do  occur.  A  chancre  leaves  a  scarcely 
noticeable  scar  on  heahng.  C'onfirmatioii  of  the 
diagnosis  rests  upon  the  detection  of  the  sj)ironcma 
(see  p.  622),  and,  after  the  lapse  of  a  week  or  two 
from  the  first  appearance  of  the  chancre,  a  positive 
Wassermann  reaction. 

5.  If  an  ulcer  has  at  first  the  character  of  a  soft 
sore,  and  later  on  specific  induration  occurs,  it  is  a 
mixed  chancre,  and  constitutional  syphilis  will  follow. 
The  surgeon  cannot  assure  a  patient  of  his  freedom 
from  syphilis  unless  a  period  of  at  least  six  weeks 
from  the  date  of  exposure  to  infection  has  elapsed 
without  the  development  of  a  specific  induration  ; 
the  occurrence  of  a  soft  chancre  in  no  way  protects 
from  or  renders  unlikely  the  subsequent  development 
of  a  hard  chancre. 

6.  If  the  ulcer  is  deeply  excavated  with  under- 
mined edge,  and  a  tough  or  soft  tenacious  slough 
adheres  to  the  base,  and  this  has  resulted  from 
the  softening  down  of  a  chronic  induration  of 
the  penis  in  a  man  whose  serum  gives  a  positive 
Wassermann  reaction,  or  who  shows  other  signs  of 
syphilis,  it  is  a  gummatous  ulcer.  There  will  not 
be  glandular  enlargement ;  the  sore  will  yield  to 
antisyphilitic  treatment  and  leave  a  very  depressed 
scar. 

7.  If  the  ulcer  is  chronic,  and  steadily  progressive 
in  spite  of  treatment,  with  a  warty  irrcgidar  hard 
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base,  nodular  everted  edges,  a  foul  watery  or  sauious 
discharge,  and  an  infiltrating  enlargement  of  one  or 
more  inguinal  glands,  it  is  epithelioma. 

Phagedaena  is  the  name  given  to  an  acute  gan- 
grenous, rapidly  spreading  inflammation  of  the  penis, 
resulting,  in  persons  with  a  low  resistance,  from  a 
streptococcal  infection  superimposed  upon  a  specific 
ulcer. 

Gangrene  of  the  penis  may  arise  in  the  course 
of  specific  fevers,  or  from  paraphimosis,  phimosis  with 
concealed  chancre,  or  sloughing  phagedsena. 

Tumours  oi  the  penis  may  be  grouped  into 
the  superficial  and  the  deep.  The  surgeon  should 
notice  the  mode  of  attachment  or  fixation  of  the 
tumour  to  the  adjacent  parts,  and  the  history  or 
signs  of  constitutional  disease. 

If  the  tumour  is  a  sessile  or  pedunculated  out- 
growth from  the  skin  or  mucous  membrane,  mth  no 
surrounding  indm-ation,  and  with  a  branched  irregular 
surface,  florid  and  moist  where  covered  by  the  fore- 
skin, dry  and  hard  where  exposed,  it  is  a  papilloma  or 
wart.  These  little  growths  are  generally  multiple, 
and  usually  follow  urethritis  or  balanitis  ;  they  may 
attain  a  large  size,  and  then,  if  exposed  to  friction, 
may  ulcerate  superficially.  A  horn  may  be  found 
on  either  the  prepuce  or  the  glans  penis. 

A  flat  sessile  outgrowth  of  slight  thickness  and 
moderate  induration,  with  a  milk-white  eroded 
surface,  is  a  mucous  patch. 

If  the  tumour  infiltrates  the  tissue  of  the  penis 
as  well  as  grows  from  its  surface,  havmg  a  firm 
irregular  outline,  and  a  granular  or  warty  surface, 
it  is  epithelioma.  The  patient  is  generally  over  30. 
As  a  rule  the  growth  quickly  ulcerates,  and  spread 
to.  the  inguinal  glands  occurs  early.  Cancer  may 
grow  out  of  sight  imder  a  tight  prepuce,  or  by  its 
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balk  prevent  retraction  of  the  prepuce,  and  it  may 
spread  along  the  deep  structures  of  the  penis. 

A  firm  or  boggy  induration  in  the  prepuce  or 
deep  in  the  corpora  cavernosa,  which  shows  a  ten- 
dency to  adhere  to  the  skin  and  to  soften  down,  is 
a  gumma  ;  other  evidence  of  syphilis  and  the  efEects 
of  specific  treatment  confirm  the  diagnosis. 

Very  chronic  indurations,  which  do  not  soften 
down,  are  movable  under  the  skin,  and  situated 
apparently  in  the  sheath  of  the  corpora  cavernosa, 
are  gouty  indurations  ;  at  least  they  are  not  gummata, 
they  occur  quite  mdependently  of  syphilis,  and  are 
often  associated  with  gout.  Indurations  of  the  penis 
are  also  found  lingering  for  many  months  after  injury 
to  the  part ;  they  are  sometimes  spoken  of  as  throm  ■ 
bosis.  Inflammation  may  spread  from  the  urethra 
and  lead  to  intense  and  obstinate  induration  of  the 
corpora  cavernosa.  All  deep  indurations  of  the  penis 
cause  chordee. 

Scirrlius  of  the  penis  has  been  described  ;  it  will 
be  recognized  by  its  stony  hardness,  steady  growth, 
and  infection  of  the  glands.  Melanotic  tumours  also 
occur  on  the  penis.  A  mucous  cyst  of  the  urethra 
may  project  from  the  urinary  meatus. 

Cieali-iccs  on  the  peuis.— The  mitial  lesion  of 
syphilis  docs  not  leave  a  permanent  scar  ;  soft 
chancre  leaves  a  depressed  scar  which  may  after  a 
time  wear  out;  gummatous  ulcers  leave  permanent 
depressed,  thin,  ill-nourished  scars,  often  having  much 
pigment  in  them.  The  extensive  scars  of  phagedasna 
and  of  serpiginous  ulceration  are  most  common  in 
the  subjects  of  syphilis. 

Diseases  of  the  urethra  are  considered  in  Char> 
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DIAGNOSIS  OF  DISEASES  OF  FEMALE 
EXTERNAL  GENITAL  ORGANS 

luflammations.  —  Vulvitis,  vaginitis,   and  urethritis 

are  recognized  by  the  discharge  from  the  inflamed 
surfaces,  as  well  'as  by  swelling,  redness,  heat,  and 
pain  ;  often  all  three  coexist.  To  determine  the  ex- 
istence of  urethritis,  the  labia  should  be  separated, 
and  the  meatus  minarius  carefully  wiped  clean  ; 
the  finger  should  then  be  passed  into  the  vagina  and 
pressed  along  the  urethra,  when  a  drop  of  pus  may 
be  seen  at  the  meatus.  The  discharge  should  be 
examiaed  for  the  gonococcus  and  other  organisms 
to  determine  the  nature  of  the  inflammation. 

If  a  labium  is  swollen,  reddened,  oedematous, 
painful  and  tender,  and  is  tense  and  fluctuates  on 
the  inner  aspect  posteriorly,  it  is  an  acute  abscess  of 
Bartiiolin's  gland.  If  the  signs  of  inflammation  are 
less  intense  it  is  a  subacute  labial  abscess. 

A  rapid  sloughing  of  the  vulva  is  sometimes  seen 
in  youag  children — noma  vulvae. 

Tumours. — When,  without  any  signs  of  inflam- 
mation, a  fluctuating  swelling  is  found  bulging 
towards  the  orifice  of  the  vagina  beneath  one 
of  the  uymphEC,  it  is  a  cyst  of  Bartholin's  gland,  or 
labial  cyst. 

A  deep-red,  painful  and  tender  swelling  at  the 
meatus  urinarius,  attended  with  pain  in  micturi- 
tion,   is  a  urethral   caruncle ;   this  tumour  is  most 
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common  iu  women  of  middle  and  kite  life.  Hyper- 
trophy of  the  nymphse  or  great  enlargement  of  the 
labia,  with  pendulous  solid  outgrowths,  is  not  un- 
common. 

A  chronic  ulcer  with  an  irregular  granular  or 
fungating  base  and  firm  edges,  growing  steadily, 
with  enlarged  inguinal  glands,  is  epithelioma. 

A  small  deeply  pigmented  tumour  arising  from 
the  anterior  part  of  the  vulva,  and  bleeding  early 
and  severely,  with  rapid  involvement  of  the  inguinal 
glands,  is  a  melanoma. 

Ulcers. — Both  hard  chancre  and  soft  chancre  are 
common  in  this  situation  ;  for  their  diagnosis  see 
pp.  622,  624.  Occasionally,  numerous  small  punched- 
out  superficial  ulcers  are  found  on  the  inner  surface  of 
the  labia,  on  the  nymphaj,  and  on  the  clitoris,  which 
result  from  the  breaking-down  of  small  superficial 
nodules ;  it  is  a  rare  disease,  follicular  vulvitis.  Chronic 
ulcers  with  sloughy  base  and  ragged  edges  are 
due  to  late  syphilis;  they  may,  when  very  chronic, 
be  indurated,  but  the  history  and  signs  of  consti- 
tutional syphilis  distinguish  them  from  the  primary 
sore. 

Mucous  patches  and  erosions  are  common  in  the 
secondary  stage  of  syphilis. 

Degenerations.— There  are  two  forms  of  de- 
generation of  the  vulva  met  with  in  elderly  women 
Both  are  characterized  by  intense  pruritus  or  itching. 
Leucoplakia  is  diagnosed  when  the  skin  and  mucous 
membrane  of  the  vulva  of  an  elderly  and,  usually, 
multiparous  woman  are  found  covered  with  red' 
raw  patches  on  whiclf  the  epithelium  becomes  heaped 
up,  and  which  then  become  white,  scarred,  and  con- 
tracted, so  that  the  whole  vulval  orifice  is  narrowed 
and  the  labia  minora  are  smoothed  out.  Cracks 
and  fissures  are  also  found.    If  the  condition  is 
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Tin  treated,  efithelioma  develops.  Kraurosis  is  much 
more  uncommon,  afiecting  only  the  labia  minora 
and  vestibule  in  young  women,  and  is  further  dis- 
tinguished from  leucoplalda  by  the  absence  of  cracks 
and  fissures  and  of  thickened  epithelium,  and  by 
the  greater  contraction  of  the  parts.  Epithelioma 
does  not  follow. 


CHAPTER  XLV 


DIAGNOSIS  OF  DISEASES  OF  SCROTUM, 
TESTICLE,  AND  SPERMATIC  CORD 

The  scrotal  tissues  are  freely  movable  over  the 
testicle  and  cord,  and  this  fact  enables  us  at  once 
to  distinguish  diseases  limited  to  them  from  affec- 
tions of  the  scrotal  contents. 

I.  Diseases  of  the  Scrotum 
•  The  presence  of  superficial  varicose  veins,  of  a 
fendulous  scrotwn  from  relaxation  of  the  dartos,  and 
of  hypospadias,  with  vertical  cleaving  of  the  scrotum 
into  two  labium-like  halves,  each  generally  contain- 
mg  a  normal  testicle,  is  easily  recognized.  Want  of 
development  of  the  scrotum  is  associated  with 
absence  of  the  testicle  from  the  scrotum,  and  may 
involve  one  or  both  sides. 

Rcduess  of  the  skin  of  the  scrotum  may  be 
due  to— 

Intertrigo. 
Eczema. 
Erysipelas. 
Syphilis. 

Subjacent  inflammation. 
Blood-staining. 
The  surgeon  should  observe  whether  it  is  acute 
or  chrome;  a  purely  local  affection  or  attended  bv 
signs  of  constitutional  disease  such  as  fever  syphilis 
gout  and  whether  there  is  any  sufficient  local  cause 
for  the  erythema,  such  as  dirt. 
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If  it  occurs  on  the  sides  of  the  scrotum  where  it 
is  in  contact  with  the  thigh,  and  is  accompanied  by 
a  simihir  change  in  the  skin  of  that  region,  the  sur- 
face being  constantly  moist,  it  is  intertrigo.  This  is 
most  common  in  young  children  and  in  stout  adults. 

If  the  surface  is  moistened  with  a  thm  discharge 
which  stiffens  linen,  and  in  places  is  covered  with 
thin  scaly  crusts  of  dried  discharge,  it  is  eczema. 

If  the  affection  is  acute  and  rapidly  spreading, 
marked  by  a  bright-red  colour  of  the  skin,  with 
03dema,  a  tendency  to  vesication,  smarting  or  itchmg 
pain  with  marked  tenderness,  and  if  it  is  associated 
with  tender  enlarged  glands  in  the  groins  and  with 
fever  and  severe  constitutional  disturbance,  it  is 
erysipelas. 

Occurring  in  young  children  as  a  part  of  % 
coppery-red  eruption  involving  the  nates  as  well  as 
the  scrotum,  with  flat  papules,  and  perhaps  moist 
mucous  patches,  it  is  a  manifestation  of  congenital 

syphilis.  . 

The  skin  is  reddened  in  acute  inHammation  ot  tne 
testicle  or  epididymis,  the  signs  of  which  are  severe 
local  pain,  tenderness;  and  swelling. 

The  discoloration  from  blood-staining  is  readily 
recognized  by  its  colour  and  by  its  not  disappearmg 
when  compressed. 

Swclliug  oi  the  scrotum.— The  surgeon  must 
notice  whether  the  swelling  pits  on  pressure  {oedema), 
fluctuates,  or  is  solid. 

(Edema  may  be  local,  or  part  of  a  wider  oedema 
from  nephritis,  morbus  cordis,  or  obstruction  to  the 
inferior  vena  cava.  If  local,  it  is  inflammatory  or 
urinary  ;  when  the  swellmg  is  attended  with  red- 
ness, pain,  heat,  and  fever,  and  especially  if  it  affect^s 
only  a  part  of  the  scrotum,  it  is  inflammatory,  and 
may  be  erysipelas  or  a  commencing  abscess,  it, 
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however,  the  swelling  has  conic  on  suddenly  during 
an  effort  to  pass  water  after  a  rupture  or  woimd  of 
the  urethra,  or  has  followed  retention  of  urine  from 
a  tight  stricture,  or  a  perineal  abscess,  or  a  sudden 
discharge  of  pus  from  the  urethra,  and  if  the  swelling 
is  found  to  involve  the  anterior  part  of  the  perineum 
as  well  as  the  whole  scrotum,  it  is  extravasation  of 
urine.  The  swelling  will  spread  to  the  penis  and  up 
over  the  belly,  but  not  on  to  the  thighs  or  around 
the  anus ;  patches  of  skiu  may  become  gangrenous  ; 
the  pulse  becomes  rapid  and  weak,  while  the  tongue 
gets  dry  and  bro\vn. 

If  the  scrotal  tissues  are  greatly  thickened,  very 
firm,  with  large  wart-like  projections  from  the  sur- 
face, and  this  condition  of  "  solid  oedema  "  is  the 
sequel  to  successive  attacks  of  superficial  erythe- 
matous swelling,  it  is  elephantiasis.  The  parts  often 
assume  an  enormous  size,  and  the  penis  and  the 
thighs  may  be  involved.  It  is  most  common  in 
natives  or  residents  in  Barbadoes,  India,  or  tropical 
Africa,  as  the  result  of  filariasis,  but  it  may  occur 
in  persons  who  have  never  been  out  of  England, 
idiopathically  or  as  the  result  of  operations  on  the 
inguinal  glands  or  their  destruction  by  inflammation. 

A  condition  like  elephantiasis  scroti,  but  charac- 
terized by  the  presence  of  soft  warty  projections, 
which  from  time  to  time  discharge  a  watery  (lymph) 
or  milky  (chyle)  fluid,  is  known  as  lymph  scrotum. 
This  is  often  associated  with  chyluria. 

If  the  swelUng  fluctuates,  and  there  is  redness  of 
tlie  skin,  with  heat,  pain,  and  surromiding  oedema,  it 
is  an  abscess. 

If  the  swelling  fluctuates,  is  tense,  globular  in 
shape,  adherent  to  the  skin  in  the  centre,  freely 
movable  over  the  deeper  parts,  chronic  and  quite 
free  from  all  signs  of  mflammation,  it  is  a  sebaceous 
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cyst.  Sebaceous  cysts  may  be  multiple.  The  white 
colour  of  the  contents  of  the  cysts  usually  shows 
through  the  thin  skin.  When  small  they  form 
whitish,  globular,  firm  projections  from  the  skin. 

Circumscribed  solid  tumours. — Flat  dusky  papules 
with  fine  desquamation  of  the  surface  are  often  seen 
during  the  period  of  secondary  syphilis,  and  if  these 
papules  have  a  moist  surface  with  a  milk-white 
appearance,  they  are  known  as  mucous  fcitches  ;  the 
S'pironema  pallidum  can  be  found  in  the  discharge, 
and  there  will  be  other  signs  of  syphilis  to  corrob- 
orate the  diagnosis. 

If  the  papules  are  quite  small,  fkm,  and  red  in 
colour,  and  the  skm  aroimd  is  pigmented  and  the 
seat  of  intolerable  itching,  the  disease  is  jmirigo. 

A  chronic  warty  growth  in  the  skin,  covered 
by  a  scab,  which,  when  removed,  exposes  a  red 
granular  surface,  is  a  soot  ivaH  or  epilMioma.  If 
the  wart  infiltrates  the  skm,  and  is  found  to  spread 
slowly  and  to  deepen,  in  spite  of  local  treatment, 
and  especially  if  an  mguinal  gland  on  the  same 
side  becomes  enlarged,  this  diagnosis  is  established. 
Frequently  there  are  several  warts  present,  although 
one  only  may  show  the  characteristic  signs  of  epithe- 
lioma. This  disease  is  most  common  in  chimney- 
sweepers, and  workers  with  tar  and  paraffin,  and  in 
men  past  40  years  of  age. 

A  slowly  growing  tumour  movable  under  the  skm 
and  over  the  testicle  and  cord,  with  a  lobulated  out- 
line and  well-defined  edge,  is  a  lipoma.  If  the  tumour 
with  these  general  characters  is  unusually  soft  and 
the  qutlhie  is  less  well  defined  and  not  so  lobulated 
as  a  lipoma,  it  is  a  mxjxoma. 

Ulcers  o£  the  scrotum  should  be  exammed 
in  the  same  way  as  ulcers  of  the  penis  (see  p.  622)  ; 
but  special  care  should  be  taken  to  notice  whether 
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the  ulcer  is  adherent  to  the  testicle,  or  if  it  is  the 
orifice  of  a  sinus  leading  into  the  testicle. 

If  the  ulcer  is  acute,  sharply  cut,  with  deep 
spongy  base,  red  areola,  and  purulent  discharge,  and 
if  it  was  noticed  a  few  days  after  an  impure  coitus, 
or  if  it  has  developed  in  succession  to  similar  sores 
on  the  penis,  it  is  a  soft  chancre. 

If  the  ulcer  takes  the  form  of  a  well-defined  raised 
induration,  with  abraded  or  ulcerated  surface,  and  a 
serous  discharge,  in  which  the  Spironema  fullidum 
is  foimd,  it  is  a  hard  chancre.  There  will  be  indolent 
buboes  in  each  groin. 

If  the  ulcer  is  chronic,  sinuous  or  serpiginous, 
with  depressed  smooth  base,  or  is  in  the  form  of  a 
deeper  chasm  with  undermined  edges  and  a  tough, 
yellow,  sloughy  base,  it  is  a  tertiary  syphilitic  ulcer. 
The  blood  serum  will  give  a  positive  Wassermann 
reaction. 

If  the  ulcer  is  chronic,  slowly  but  steadily  ad- 
vancing, with  induration  of  the  base  and  aromid 
the  edge,  and  a  warty  surface,  it  is  epithelioma. 
One  ot  more  firm  enlarged  glands  will  be  found  in 
the  groin. 

Some  ulcers  are  traumatic  in  origin  or  result  from 
the  separation  of  sloughs.  Sinuses  are  either  urinary 
or  tuberculous  ;  in  one  case  urine  flows  from  them, 
and  in  the  other  there  is  tuberculous  disease  of  the 
testicle  or  epididymis. 

If  the  base  of  the  ulcer  is  formed  by  the  testicle 
which  projects  beyond  the  skin,  it  is  known  as  fungus 
testis,  or  hernia  testis.  In  such  a  case  the  character  of 
the  protruding  mass,  the  part  of  the  testicle  adherent 
to  it,  and  the  discharge  should  be  carefully  examined. 

1.  If  the  base  of  the  ulcer  projects  but  little  and 
is  formed  of  granulations  of  a  pale-pink  colour, 
and  the  outline  of  the  testicle  is  either  unaltered  or 
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only  moderately  enlarged,  it  is  a  case  of  sufeifdal 
fungus  due  to  a  growth  of  granulations  from  the 
tunica  vaginalis  and  tmaica  albuginea. 

2.  If  the  base  of  the  ulcer  is  more  prominent,  of 
an  ash-grey  sloughy  appearance,  with  a  thm  dis- 
charge in  which  spermatozoa  are  foimd  under  the 
microscope,  and  the  outlme  of  the  testicle  is  greatly 
altered  from  more  or  less  of  its  structure  being  pro- 
truded through  the  scrotum,  it  is  syphilitic  fungus, 
due  to  softening  and  sloughing  of  a  gumma  of  the 
testicle,  with  protrusion  through  an  opening  m  the 
skin.  There  will  be  a  positive  Wassermann  reaction 
and  other  evidence  of  syphilis. 

3.  If  the  ulcer  is  on  the  outer  side  of  the  scrotum, 
with  a  pale-grey  base  formed  by  a  protrusion  from 
the  epididymis,  the  rest  of  which  is  enlarged  and 
nodular,  it  is  tuberculous  fungus.  The  discharge  is 
thin  pus  with  caseous  or  cretaceous  flakes,  and  never 
contams  spermatozoa.  This  form  of  fimgus  may 
occasionally  be  met  with  in  connexion  with  the 
body  of  the  testicle. 

4.  Fungus  testis  may  follow  the  openmg  of 
any  abscess  in  the  testicle,  and  so  may  occur  m 
the  rare  cases  of  acute  orchitis  which  terminate  m 
suppuration.  j  n 

5.  If  the  testicle  is  greatly  enlarged,  and  aU  the 
signs  of  malignant  disease  [see  p.  652)  are  present, 
with  an  irregular  mottled  mass  protrudmg  from  an 
ulcerated  opening  in  the  skhi,  and  an  abundant 
sero-sanious  discharge,  it  is  malignant  fungus.  When 
a  mahgnant  tumour  fungates  through  the  skm,  and 
bleeds  freely  from  time  to  time,  it  is  known  asfu7igus 

licematodes.  .  , 

rianqreiic  oJ  the  sei-olum  is  most  commonly 
caused  by  extravasation  of  urine;  it  also  results 
from  phlegmonous  erysipelas,  frost-bite,  or  throm- 
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bosis  after  acute  fevers.  Mortification  of  tlie  entire 
scrotum,  analogous  to  noma  vulvce,  is  occasionally 
seen. 

II.  Diseases  of  the  Contents  of  the  Scrotum 

The  surgeon  may  find  one  or  both  of  the  testicles 
absent  or  too  small,  and,  if  so,  he  has  to  distinguish 
between  the  congenital  and  the  acquired  forms  of 
these  aiiections. 

Absence  of  testicle. — If  the  corresponding  pouch 
of  the  scrotum  is  and  always  has  been  small,  and  no 
scar  is  visible  in  it  or  in  the  groin,  while  there  is  no 
trace  of  testicle  or  cord  to  be  felt,  it  is  a  case  of 
undescended  testicle.  The  surgeon  must  seek  for  the 
gland  in  the  inguinal  canal,  the  iliac  fossa,  the  groin, 
or  the  perineum.  [See  p.  670.)  If,  however,  a  linear 
cicatrix  is  seen  in  the  scrotum  or  groin,  and  the 
testicle  cannot  be  found  elsewhere,  it  is  a  case  of 
castration. 

Smalliiess  of  testicle. — This  may  be  due  to 
imperfect  development,  or  to  wasting  of  the  organ. 
The  surgeon  should  notice  whether  the  whole  testicle 
is  absent,  the  vas  deferens  being  entire,  or  if  the 
body  of  the  testicle  alone  is  absent,  or  the  body 
small  ;  and,  further,  lie  should  notice  any  scars  in 
the  scrotum  or  adhesion  of  the  organ  to  the  skin. 
Entire  absence  of  a  part  is  a  congenital  deformity  ; 
in  wasting  of  the  organ  its  remnant  is  always  to  be 
detected.  A  small  size  of  the  left  testicle  is  not 
uncommon  in  association  with  varicocele,  and  is  to 
be  distinguished  from  wasting  of  the  organ  by  the 
absence  of  softening  or  of  nodular  induration.  The 
known  causes  of  wastmg  of  the  testicle  (afiectiug  the 
body  only)  are  acute  inflammation,  particularly  in 
association  with  parotitis  or  injury,  injury  to  the 
back  of  the  head  or  spine,  tuberculous  disease  of 
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the  same  or  of  the  opposite  testicle,  injury  to  the 
spermatic  artery  during  or  as  the  result  of  opera- 
tion on  or  around  the  spermatic  cord  and  aortir 
aneurysm  blocking  the  orifice  of  the  spermatic 
artery. 

EXAMINATION  OF  INTRASCEOTAL  SWELLINGS 

The  first  thing  to  determine  about  any  scrotal 
tumour  is  whether  the  swelling  is  confined  within 
the  scrotum  or  extends  up  into  the  groin  ;   to  do 
this  it  is  only  necessary  to  seize  the  root  of  the  scro-  ■ 
tum  between  the  forefinger  and  thumb  ;  if  the  tumour  . 
is  then  felt  to  be  entirely  below  the  hand  it  is  a  ' 
scrolal  tumour,  but  if  a  part  of  the  tumour  is  felt  to  ! 
pass  up  between  the  finger  and  thumb  it  is  an  inguino- 
scrotal  tumour.    Two  difficulties  sometimes  arise  in 
applying  this  test :  (1)  A  scrotal  tumour  may  be  so 
large"  and  fill  out  the  scrotum  so  fully  that  it  is  diffi- 
cult, or  even  impossible,  to  seize  the  scrotum  above 
it :   in  such  a  case  it  is  enough  to  feel  along  the  | 
inguinal  canal  to  determine  whether  the  swelling  j 
extends  into  it,  or  not.    (2)  In  many  cases  of  what  I 
are  regarded  as  scrotal  tumours  the  spermatic  cord 
is  enlarged  :    such  enlargement  must  not  be  mis- 
taken for  an  actual  extension  of  the  swellmg  up 
into  the  groin. 

Inguino-scrotal  swellings  will  be  considered  m  the 
next  chapter  ;  here  the  diagnosis  of  piu-cly  scrotal 
swellings  will  be  dealt  with. 

Having  determined  that  the  swellmg  is  wholly 
contamed  within  the  scrotum,  the  next  point  to 
clear  up  is  its  relation  to  tlie  testicle  and  cord.  Fu-st  try 
to  find  the  testicle,  which  will  be  recognized  by  it? 
size,  shape,  consistence,  and  the  special  sensation 
experienced  by  the  patient  when  it  is  compressed. 
In  some  cases  the  testicle  can  be  seen.    If  the  testicle 
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can  be  separated  from  the  swelling,  notice  whether 
they  are  connected  at  any  part.  In  the  same  way 
determine  whether  the  swelling  is  separable  from 
the  spermatic  cord  or  forms  a  part  of  it.  It  must 
be  borne  in  mind  that  swellings  of  the  tunica  vaginalis 
surround  the  testicle,  and  if  tense  prevent  the  palpa- 
tion of  that  organ,  and  are  inseparable  from  it. 

The  second  great  fact  to  determine  about  a  scrotal 
swelling  is  whether  it  has  any  connexion  with  the 
abdominal  cavity,  and  of  this  there  are  two  signs— 
an  "  impulse  "  on  coughing,  and  reducibility. 

Hold  the  swelling  lightly  between  the  fingers  and 
thumb,  and  get  the  patient  to  give  a  vigorous  cough  : 
if  a  sudden  enlargement  of  the  part  is  felt,  it  is  an 
impulse.  The  movement  in  a  stout  or  pendulous 
abdomen  must  not  be  mistaken  for  an  impulse. 
An  impulse  in  a  scrotal  swelling  shows  either  (1) 
that  intraperitoneal  fluid  is  driven  into  it  by  the  forced 
expiration  of  the  cough,  or  (2)  that  the  impediment 
which  the  cough  offers  to  the  venous  return  from 
the  part  causes  a  venous  distension  that  can  be  felt. 
To  test  for  reducibility  the  patient  must  lie  on  his 
back,  and  the  surgeon  should  raise  the  scrotum  and 
then  gently  compress  the  swelling.  If  by  this  means 
it  is  reduced  in  size  or  disappears,  it  shows  that  it 
partially  or  wholly  consists  either  (a)  of  fluid  which 
can  be  returned  into  the  peritoneal  cavity,  or  (6) 
of  venous  blood  which  can  be  emptied  into  the 
spermatic  -veins. 

Having  cleared  the  ground  by  this  examination, 
we  have  to  notice  the  general  characters  of  the 
tumour— its  size,  shape,  consistence,  sensitiveness 
the  signs  of  inflammation  or  of  infectivity,  the  state 
of  the  constitueuts  of  the  spermatic  cord  and  of 
the  inguinal,  iliac,  and  lumbar  glands,  the  existence 
of  disease  of  the  urethra,  bladder,  prostate,  or  seminal 
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vesicles,  and  the  history  of  the  affection.  To  discuss 
the  diagnostic  importance  of  all  these  points  would 
be  to  repeat  much  that  will  be  found  iu  Chap.  XVIL. 
but  points  which  are  of  special  interest  in  the  diagnosis 
of  scrotal  tumours  must  here  be  noticed. 

The  epididymis  must  be  distinguished  from  the 
body  of  the  testicle  ;   in  the  normal  state  this  is 
•  quite  easy,  and  it  is  to  be  noticed  that  enlargement 
of  the  epididymis,  even  when  it  attains  a  great  size, 
does  not  obscure  its  outline,  but  that  enlargement 
of  the  testicle  proper  soon  blurs  the  outline  of  the 
epididymis   so  that  it  becomes  indistinguishable. 
The  fact,  therefore,  that  the  two  parts  of  the  organ 
cannot  be  distinguished  is  evidence  that  the  disease 
is  in  the  body  of  the  testicle.    Even  where  disease 
originating  in  the  epididymis  spreads  to  the  testicle, 
e.g.  tubercle,  the  separate  outline  of  the  epididymis 
can  generally  be  made  out. 

With  very  rare  exceptions  disease  of  the  tunica 
vaginalis  is  attended  with  fluid  effusion  into  its 
cavity,  and  the  fluid  surrounds  and  obscures  the 
testicle.    A  fluid  swellmg  in  the  scrotum  m  whlc^h 
the  outline  of  the  testicle  is  lost  is  to  be  regarded, 
therefore,  as  an  effusion  into  the  tunica  vagmalis. 
The  size,  shape,  and  tension  of  such  swellmgs  vary 
greatly  ;  if  small  and  lax  the  fluid  may  be  displaced 
and  the  testicle  felt  through  it.    In  some  cases  a 
part  or  even  the  whole  of  the  serous  sac  over  the 
testicle  is  obliterated,  and  an  effusion  into  tlie  im- 
obliterated  portion  will  then  form  a  fluctuating 
swelling  above  the  testicle  and  attached  to  it.  ihe 
history  of  the  case,  and  the  character  of  the  fluid 
in  the  sac,  will  enable  a  diagnosis  to  be  made. 

Serous  effusions  are  generally  tmnslucent,  if  care 
is  taken  to  stretch  the  scrotal  tissues  and  so  make 
them  as  thin  as  possible,  and  to  use  a  strong  light. 
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The  best  way  to  examine  a  scrotal  swelling  for 
transluceucy  is  to  put  the  palm  of  the  hand  of  the 
same  side  behind  the  scrotum,  and  by  gently  approxi- 
mating the  fingers  and  thumb  stretch  the  scrotum 
over  it ;  a  bright  light  is  placed  on  the  side  towards 
the  thigh,  when  the  surgeon,  with  his  eye  on  the 
opposite  side,  will  cut  off  the  rays  of  light  passing 
over  the  scrotum  by  using  his  free  hand  as  a  screen. 
When  possible  this  examination  should  be  made  in 
a  dark  room.  By  holding  the  hand  in  this  par- 
ticular way  the  opaque  penis  is  held  aside,  and  the 
scrotal  tissues  are  easily  stretched. 

A  serous  effusion  may  be  opaque  if  the  coverings 
are  unusually  dense  ;  it  may  also  lose  its  translu- 
ceucy by  admixture  with  blood  or  a  considerable 
quantity  of  fat.  When  examining  a  translucent 
swelling,  care  should  be  taken  to  notice  any  shadow 
that  may  iiadicate  the  position  of  the  opaque  testicle. 

In  examining  the  spermatic  cord,  pains  should 
be  taken  to  distinguish  between  an  enlargement  (1) 
of  the  cord-like  vas  deferens  or  (2)  of  the  tortuous, 
compressible,  worm-like  veins,  (3)  a  swelling  of  the 
cellular  tissue  of  the  cord  producing  a  general  full- 
ness obscuring  the  outline  of  its  several  constituents, 
and  (4)  the  addition  to  the  cord  of  some  adventitious 
structure,  solid  or  fluid. 

Scrotal  swellings  must  first  of  all  be  separated 
into  those  connected  with  the  cord,  and  those  con- 
nected with  the  testicle  and  trmica  vaginalis. 

SCROTAL  SWELLINGS  OF  THE  SPERMATIC  CORD 

1.  If  the  swelling  is  elongated,  tortuous  in  outline, 
soft,  compressible,  easily  reducible  in  the  recumbent 
position,  and  opaque,  it  is  a  varicocele.  This  affec- 
tion is  almost  invariably  on  the  left  side,  and  its 
characters  are  quite  unmistakable.  The  swelling  has 
•  V 
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an  impulse  on  coughing.    If  after  reduction  a  finger  ; 
is  placed  over  tlie  external  ring,  and  the  patient  ; 
stands  up,  the  swelling  slowly  fills  from  below. 
When  a  part  of  a  varicocele  is  incompressible  and 
irreducible,  it  is  thrombosed:  if  this  is  recent,  the  , 
part  is  tender.  i 
2.  If  the  swelling  is  tense,  globular,  smooth,  trans-  j 
lucent,  and  fluctuating,  it  is  a  hydrocele  of  the  co-d  ;  ! 
and  if  on  steady  pressure  this  swelling  is  reduced  ; 
there  is  a  narrow  communication  with  the  peritoneal 
cavity :  such  a  hydrocele  has  been  called  a  waier- 
hottle  hydrocele.    A  hydrocele  of  the  cord  may  be  so 
tense  that  fluctuation  is  very  diflicult  to  appreciate ; 
it  may  be  so  small  that  the  test  of  translucency 
cannot  be  applied.    Like  all  swellings  of  the  cord, 
it  is  fixed  by  gently  pulling  down  the  testicle. 

3  If  the  swelling  is  solid,  opaque,  irreducible, 
soft,  and  lobulated,  it  is  a  lipoma.  Great  care  is  some- 
times necessary  to  distinguish  this  from  an  irreducible 
epiplocele  with  a  very  small  stalk  of  omentum  ex- 
tending into  the  abdomen.  But  with  care  the  stalk- 
however  small,  can  be  made  out,  and  there  will 
usually  be  a  distinct  history  of  reducibility  m  the 
early  stage  of  the  affection.  The  lobulation  of  omen- 
tum" is  finer  than  that  of  a  lipoma. 

4.  A  solid  swelling,  softer  than  a  hpoma,  lobu- 
lated, and  growing  steadily,  is  a  myxoma,  buch  a 
tumour  may  be  multiple,  or  associated  with  myxoma 
of  the  subcutaneous  tissue  of  the  scrotum. 

5  Tuberculous  and  malignant  growths  may  occur 
in  flic  cord  ;  they  are  secondary  to  similar  afiections 
of  the  testicle,  and  hence  the  duignosis  is  usually 
easy  The  tuberculous  deposits  tend  to  soften, 
burst,  and  leave  sinuses.  The  mahgiiaut  deposits 
infiltrate  widelv,  ulcerate,  and  fungate. 

G.  A  large,  ill-defined,  irreducible,  opaque  swcllmg 
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of  the  cord  formiug  rapidly  after  an  injury  or  a  severe 
strain  is  a  hsematocele  of  the  cord. 

7.  Other  affections  of  the  cord  are  the  uniform, 
tender  enlargements  of  the  vas  in  inflammation 
spreading  from  the  urethra,  the  firmer  and  often 
beaded  or  nodular  enlargements  of  the  vas  in  cases 
of  tuberculous  epididymitis,  the  general  fullness  of 
the  cord  in  malignant  and  other  tumours  of  the 
testicle,  and  the  extension  up  along  the  cord  of 
malignant  growths  of  the  testicle.  A  spermatic  cyst 
may  be  fomid  in  the  cord  ;  it  is  indistinguishable 
from  a  hydrocele  until  the  fluid  is  drawn  off  and 
examined  microscopically. 

SWELLINGS  OF  THE  TESTICLE  AND  TUNICA 
VAGINALIS 

1.  If  the  swelling  surrounds  the  testicle,  fluc- 
tuates, and  is  translucent,  it  is  a  vaginal  hydrocele.  Of 
this  tumour  several  varieties  may  be  recognized  : 

1.  If  the  swelling  has  formed  slowly  and  is  irre- 
ducible, it  is  the  common  chronic  vagmal  hydrocele. 

ii.  If  the  swelling  has  formed  rapidly  and  is 
attended  with  redness  and  oedema  of  the  scrotum, 
pain  and  tenderness,  it  is  an  acule  vaginal  hydrocele. 
This  is  met  with  as  a  complication  of  acute  epididy 
mitis  and  as  the  result  of  infected  wounds  of  the 
tunica  vaginalis  or  of  the  injection  of  irritants  into 
its  cavity.  The  scrotal  swelling  and  the  tenderness 
of  the  parts  often  prevent  the  detection  of  trans- 
lucency. 

iii.  If  the  swelling  can  be  emptied  into  the 
abdomen,  it  is  a  congenital  hydrocele. 

iv.  If  the  swelling  extends  some  distance  up  the 
cord  in  an  infant  or  young  child,  Init  is  irreducible, 
it  is  an  infantile  hydrocele. 

2.  if  the  swelling  surrounds  the  testicle,  and 


644  SURGICAL  DIAGNOSIS  [chap. 

fluctuates  in  all  parts,  but  is  not  translucent,  it  is 
an  opaque  effusion  into  the  tunica  vaginalis.  Of  this, 
again,  there  are  several  varieties,  which  may  be 
thus  distinguished.  Inquire  into  the  duration  of 
the  swelling,  and  especially  whether  there  has  been  , 
any  sudden  enlargement  of  an  old  swelling,  or  j 
whether  there  has  been  any  injury  to,  or  operation 
upon,  the  part,  and  notice  the  condition  of  the  scrotal 
coverings,  whether  they  are  thickened  or  hardened, 

or  ecchymosed. 

i  Where  the  swelling  has  quickly  supervened 
upon  an  injury  to  the  part,  or  has  immediately 
followed  a  surgical  puncture  of  the  tunica  vaginalis, 
it  is  a  vaginal  ImmaLocele. 

ii.  Where  a  chronic  swelling  has  suddenly  en- 
larged, generally  as  a  sequel  to  an  injury,  it  is  a 
vaginal  hydro-hoBmatocele,  i.e.  the  result  of  haemor- 
rhage into  a  chroaic  vaginal  hydrocele. 

iii  Where  the  swelling  is  of  very  long  standing, 
and  the  scrotal  tissues  are  thick  and  firm,  the  opacity 
is  probably  due  to  calcification  or  other  degenera- 
tive changes  in  the  tunica  vagmahs.  The  result  ot 
tapping  tiie  swelling  will  clear  up  the  diagnosis. 

iv  Where  the  swelling  has  all  the  usual  characters 
of  a  chronic  vaginal  hydrocele,  except  its  translu- 
cency,  and  there  is  no  evidence  of  sudden  mcrease 
of  the  swelling,  nor  of  even  slight  mjury,  and  the 
coverings  of  the  scrotum  are  tlim  and  supple  the 
opacity  is  due  to  a  change  m  the  f^uid,  probably  o 
a  considerable  admixture  of  i^i-galactocele,  or  mdh, 
^cZroceZe-possibly  to  a  very  great  '-addition  of 
clwlesterin.  Only  puncture  and  exammation  of  the 
fluid  can  determine  the  point.  , 

3  If  the  swelling  does  not  surroimd  the  tostick, 
but  can  be  traced  as  a  translucent  fluctuatmg  tumour 
distinct  from  the  testicle,  it  is  an  encysted  hydrocele  of 


XLV]  HYDROCELE  645 

the  testicle,  or  spermatocele.  Occasionally  the  lower  part 
of  a  vaginal  hydrocele  sac  becomes  obliterated,  and 
effusion,  occurring  into  its  upper  part,  forms  a  fluid 
swelling  on  the  top  of  the  testicle.  The  history  of 
the  case  may  enable  the  surgeon  to  make  a  correct 
diagnosis,  but  if  not,  the  character  of  the  fluid  with- 
drawn on  tapping  makes  it  plain  :  the  fluid  of  a 
chronic  vaginal  hydrocele  is  always  yellow  in  colour  ; 
that  of  an  encysted  hydrocele  is  either  colourless, 
or  milky  from  admixture  with  semen. 

Encysted  hydrocele  of  the  testicle  may  be  mul- 
tiple— we  have  seen  as  many  as  five  on  one  side  ; 
the  tumour  in  such  a  case  is  very  irregular,  and  it 
may  be  quite  difficult  to  identify  the  testicle.  In 
other  cases  there  is  a  vaginal  hydrocele  as  well  as 
an  encysted  hydrocele  ;  then  the  latter  is  only  de- 
tected after  emptying  the  tunica  vaginalis.  An 
encysted  hydrocele  may  rupture  into  a  vaginal 
hydrocele,  and  then  on  tapping  the  swelling  the 
yellow  fluid  may  be  a  little  opalescent  and  sperma- 
tozoa may  be  found  in  it. 

In  all  cases  of  hydrocele  it  is  essential  to  deter- 
mine  the  fosilion  of  the  testicle.  If  the  parts  were 
previously  normal,  in  vaginal  hydrocele  the  testicle 
will  be  at  the  back  and  lower  part  of  the  sac.  But 
if  the  testicle  is  rotated,  it  will  be  in  front  and  at 
the  lower  part ;  and  as  there  will  be  nothing  in  the 
history  of  the  case  or  in  the  condition  of  the  other 
testicle  to  indicate  this,  it  must  be  determined  by 
examination.  A  spermatocele  is  usually  above  or 
behind  the  testicle,  but  it  may  be  on  either  side ;  if 
multiple  they  may  surround  the  testicle.  There 
are  three  means  of  determining  the  position  of  the 
testicle  in  a  hydrocele  : 

(a)  It  is  wore  resistant  to  pressure  than  is  the 
fluid. 


646  SURGICAL  DIAGNOSIS  [chap. 

(b)  It  is  lender  to  pressure,  the  patient  expe- 
riencing a  sickenhig  sensation  when  the  testicle  is 
compressed. 

(c)  It  is  opaque.  When  determining  the  translu- 
cency  of  a  hydrocele,  always  search  for  the  opaque 
testicle. 

SOLID  SWELLINGS  OF  THE  TESTICLE 

In  investigating  any  solid  swelling  of  the  testicle 
the  surgeon  must  first  determine  what  part  of  the 
organ  is  aifected^epididymis,  testis  proper,  or  both 
—because  the  seat  of  the  disease  throws  great  light 
upon  its  nature.  After  this  he  must  carefully  note 
certain  special  features  of  the  case,  which  m  this 
organ,  as  elsewhere,  aid  in  diagnosis ;  these  are— 
(1)  the  mode  of  onset  of  the  swelling  and  its  rate 
and  direction  of  progress  ;  (2)  the  size,  consistence, 
and  outline  of  the  swelling  ;  (3)  the  sensitiveness 
of  the  testicle;  (4)  the  involvement  of  the  tunica 
vaoinalis,   scrotum,   spermatic  cord,   prostate  and 
seminal  vesicles,  and  (5)  the  condition  of  the  lym- 
phatic glands.    As  enlargement  of  the  testicle  often 
arises  from  extension  of  disease  from  the  urethra  or 
bladder,  or  as  a  part  of  a  general  mfection,  the 
surgeon  must  examine  the  urethra,  prostate,  and 
bladder,  and  search  for  evidence  of  a  general  mfec- 
tion, especially  for  signs  of  tubercle,  syphilis,  gout, 
malaria,  and  mumps. 

The  exact  position  and  shape  of  the  swelling  and 
the  seat  of  tenderness  will  enable  the  surgeon  to 
determine  the  seat  of  the  disease,  but  it  must  be 
borne  in  mind  that  the  testicle  may  be  partially  or 
wholly  rotated  on  its  long  axis  so  tha  tl>e  cpu  .dj- 
nns  n(ay  present  at  the  side,  or  m  front,  of  the  l)ody 
of  the  oruan  iiistcad  of  at  the  back 

1.  The  pari  ofihc  tcshcle  first  a(jccted.^1hc  epi- 
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didymis  is  the  chosen  seat  of  gonorrhoeal  and  tuber- 
culous disease,  while  the  body  of  the  organ  is  affected 
by  these  diseases  only  secondarily.  The  testis  is  the 
primary  seat  of  syphilitic  disease,  of  new  growths, 
and  of  some  of  the  rarer  forms  of  inflammation — 
those  due  to  mumps,  gout,  and  malaria. 

2.  Disease  of  the  urelJira,  frosfate,  and  bladder  is 
the  most  frequent  cause  of  swellings  of  the  testicle  ; 
in  every  case  care  should  be  taken  to  determine 
whether  such  is  present.  The  disease  may  be  very 
slight  and  imobserved  by  the  patient,  or  there  may 
be  obvious  urethral  discliarge,  or  a  clear  history 
of  stricture,  enlargement  of  the  prostate,  cystitis, 
urethral  instrumentation,  or  vesical  calculus;  but  if 
not,  a  specimen  of  freslily  passed  urine  should  be 
examined  for  Hakes  which,  if  present,  demonstrate 
the  presence  of  inflammation  of  the  urethra  ;  the 
flakes  can  then  be  examined  for  the  gonococcus. 
The  prostate  should  be  massaged  just  before  the 
urine  is  passed,  to  render  this  test  more  exact. 

The  discovery  of  urethral  disease  is  very  strong 
evidence  in  favour  of  the  inflammatory  and  secondary 
nature  of  any  testicular  swelling,  and  also  of  the 
disease  having  attacked  the  epididymis  first  and 
chiefly,  if  not  exclusively.  In  all  cases  where  disease 
has  spread  from  the  urethra  or  bladder  to  the  testicle 
the  vas  is  found  enlarged  and  often  tender,  and 
the  patient  may  have  noticed  pain  m  the  cord 
some  hours  before  the  pain  in  the  testicle.  The 
presence  of  urethral  disease  is  not  conclusive  evidence 
of  the  nature  of  a  testicular  swelling,  for  tuberculosis 
often  attacks  the  epididymis  as  a  sequel  to  gonorrhoea 
— either  witli  or  without  a  preliminary  gonorrhoeal  epi- 
didymitis— and  a  man  with  a  stricture  or  enlarged 
prostate  may  possibly  have  also  a  new  growth  in  the 
testicle  ;  this,  however,  is  a  rare  combination. 
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3.  The  mode  of  onset  and  course  of  the  swelling. 
^  sudden  abrupt  onset  always  indicates  inflamma- 
tion;  new  growths  always  originate  msidiously. 
Some  cases  of  "simple"  inflammation  liave  a  quiet, 
unnoticed  onset,  and,  on  tlie  other  hand,  tubercle, 
which  is  usually  a  very  chronic  malady,  may  begin 
abruptly  and  extend  rapidly.  The  patient  who 
suddenly  notices  a  swelling  of  a  testicle  is  very 
liable  to  assert  that  the  swelling  arose  as  suddenly. 
Arrest  of  the  enlargement,  still  more  its  lessenmg, 
is  very  strong  evidence  of  its  inflammatory  nature;, 
rapid,  painless,  and  continuous  growth,  in  spite  ot 
treatment,  is  characteristic  of  tumour. 

4.  Softening  of  a  previously  firm  swellmg  ot  the 
epididymis  is  very  strong  evidence  of  its  tuberculous 

5  Affection  of  both  testicles  is  common  in  sj^ohilis 
and  tubercle,  less  common  in  epididymitis  secondary 
to  urethral  disease,  and  rare  m  new  growths. 

6  Hydrocele.— An  acute  hydrocele  often  com- 
plicates acute  epididymitis  and  makes  the  swelling 
simulate  acute  orchitis.  Chronic  hydrocele  often 
arises  in  connexion  with  syphilitic  disease ;  it  may 
also  be  found  with  tuberculous  disease. 

7  Affection  of  the  cord.-Vnitovm  tender  thicken- 
in"  of  the  vas  is  evidence  of  inflammation  spreadmg 
down  from  the  urethra;  very  firm  painless  enlarge- 
ment of  the  vas,  or  a  beaded  swellmg  of  tlie  vas 
characteristic  of  extension  of  tuberculous  dise  s 
up  from  the  epididymis ;  extension  of  the  actual 
g  owth  of  the  testicle  into  the  tissues  of  the  coid 
fs  seen  in  malignant  disease.  General  swelling  ot 
Uie  cord  from  lullness  of  the  vessels  is  found  m 
inflammation  and  in  very  vascular  growths. 

8.  The  lymphatic  glands  in  the  iliac  fossa  a 
enlarged  in  infective  diseases  or  malignant  growth 
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of  the  testicle,  those  in  the  groin  in  infective  diseases 
or  malignant  growth  of  the  scrotum. 

9.  Adhesion  to  the  scrotum  is  met  with  in  acute 
inflammation,  in  chronic  inflammation  with  dis- 
integration of  the  tissue,  and  in  the  later  stages  of 
malignant  tumours. 

10.  The  special  "  testicular  sense "  is  quickly 
and  completely  lost  in  cases  of  new  growth,  and  in 
syphilitic  disease  of  the  testicle. 

Swellings  oi  the  epididymis.— A  swelling 
of  the  epididymis  which  is  associated  with  gonor- 
rhoea or  gleet  and  uniform  thickening  of  the  vas 
is  gonococcal  epididymitis.  The  signs  of  inflammation 
may  be  marked,  slight,  or  altogether  absent.  A 
similar  swelling  associated  with  urethral  instrument- 
ation, stricture,  enlarged  prostate,  or  vesical  calciUus 
is  an  mfective  epididymitis  due  to  extension  of  dis- 
ease from  the  prostatic  urethra.  These  "  simple  "  in- 
flammations all  subside  imder  the  influence  of  rest  and 
sedative  treatment.  Epididymitis  very  often  leaves 
behmd  a  small  firm  nodule  in  the  globus  minor  with 
obliteration  of  the  lumen  of  the  duct  at  this  spot 
Hydrocele  may  add  to  the  total  swelling  of  the  part 

A  swellmg  of  the  epididymis  which  comes  on 
qmte  apart  from  any  urethral  affection,  slowly  pro- 
gresses, and  acquires  a  nodular  outline  or  shows 
signs  of  softening,  is  tuberculous  epididymitis.  The 
swelling  may  remain  localized  to  one  part  of  the 
epididymis,  but  as  a  rule  the  whole  organ  is  quickly 
involved,  and  after  a  varying  interval,  the  ei^ididy- 
mis  of  the  other  side  also.  A  beaded  cnlaroe- 
ment  of  the  vas,  swelling  of  the  seminal  vesicle 
and  the  prostate  on  the  same  side,  or  the  presence  of 
tuberculous  disease  of  the  bladder,  kidneys  limj?s 
or  other  organs,  would  afford  important  confimation' 
of  the  diaguosis.    When  a  gonorrhceal  epididymitis 
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does  not  resolve  under  proper  treatment,  but  after 
subsidence  of  the  acuter  symptoms  slowly  enlarges, 
and  then  softens,  it  has  hecome  tuberculous. 

A  small,  firm,  painless  enlargement  of  the  epidi- 
dymis coming  on  within  the  first  year  of  syphilitic 
infection  and  in  the  absence  of  any  urethral  disease 
is  syphilitic  epididymitis.  The  enlargement  occm-s  first 
in  the  globus  major  ;  it  may  be  bilateral ;  it  is  a  very 
infrequent  afiection.  A  gumma  is  occasionally  seen 
in  the  epididymis  in  cases  of  gummatous  disease  of 
the  body  of  the  organ.  •  j 

A  positive  Wassermann  reaction  will  be  obtained 

in  these  syphilitic  cases. 

Swellings  o£  the  testis  proper— An  acute, 
exquisitely   tender   and   painful    swelling   of  the 
body  of  the  testicle  is  acute  orcliitis.    If  there  is 
acute  epididymitis  present  also,  the  orchitis  is  due 
to  an  extension   o^   the   epididymitis— co?isccw/.i  re 
orchitis.    Care  must  be  taken  not  to  mistake  the 
tender  fluid  swelling  of  an  acute  hydrocele  for  the 
far  more  painful' and  tender  swelling  of  orchitis. 
If  the  swelling  has  quickly  supervened  upon  m]ury 
of  the  testicle  and  the  surgeon  can  certainly  ex- 
clude urethritis,  however  chronic,  it  may  be  re- 
garded as  traumatic  orchitis.    When  the  patient  has 
an  acute  sweUing  of  a  salivary  gland,  or  has  been 
exposed  to  the  infection  of  mumps,  and  other  causes 
can  be  excluded,  it  is  testicular  mumps.    The  swollen 
testicle  may  follow  or  precede  the  parotid  swellmg. 
Coming  on  in  a  very  gouty  patient,  apart  from 
and  unassociated  with  urethritis,  it  is  gouty  orchitis. 
Both  the  local  and  general  symptoms  are  much  more 
severe  in  orchitis  than  in  epididymitis  ;   acute  in- 
flammation of  the  body  of  the  organ  is  very  gener- 
ally followed  by  wasting  of  the  organ  ;  occasictoally 
it  culminates  in  an  abscess. 
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It  is  in  chronic  enlargements  of  the  testicle  that 
difficulties  in  diagnosis,  sometimes  insuperable,  arise. 

A  chronic  enlargement  of  one  or  both  testicles, 
involving  the  whole  organ,  of  moderate  size  and 
of  smooth  ovoid  outline,  with  aching  pain  and  in- 
creased testicular  sensibility,  full  cord,  and  thick- 
ened vas,  in  a  patient  with  chronic  disease  of  the 
deep  urethra  or  prostate,  is  a  case  of  chronic  con- 
secutive orchitis. 

A  chronic  enlargement  of  the  testicle  in  which 
the  epididymis  is  much  enlarged,  irregular  in  out- 
line, of  craggy  hardness  at  one  part  and  perhaps 
softened  at  another,  is  a  chronic  tuberculous  orchitis. 
The  special  distmguishing  feature  of  these  cases  is 
the  early  and  marked  affection  of  the  epididymis 
and  the  secondary  extension  to  the  body  of  the 
organ;  and  confirmatory  evidence  will  be  found  in 
the  _  thickening  of  the  vas,  in  enlargement  of  the 
seminal  vesicle  and  prostate,  and  possibly  in  evidence 
of  tubercle  elsewhere. 

A  chronic  enlargement  of  the  body  of  the  testicle 
witliout  affection  of  the  epididymis,  developing  in  the 
course  of  a  few  weeks,  and  then  remaining  stationary, 
m  which  the  organ  is  found  very  firm,  smooth  or  only 
slightly  uneven,  with  loss  of  testicular  sensation,  and 
only  shght,  if  any,  common  sensation,  without  tJiick- 
ening  of  the  vas,  is  diffuse  syphilitic  orchitis.  A  his- 
tory of  syphilis,  evidence  of  other  syphilitic  lesions, 
and  a  positive  Wassermann  reacti(Dn  will  confirm 
the  diagnosis.  The  disease  is  often  symmetrical, 
and  associated  with  hydrocele.  It  must  be  borne 
in  mind  that  chronic  hydrocele  often  leads  to  some 
enlargement  of  the  testicle,  and  after  tapping  the 
hydrocele  tlie  orgau  may  feel  larger  than  its  fellow 
—this  condition  is  to  be  distinguished  from  syphil^le 
sarcocele  by  the  history  of  long-standing  hydrocele 
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and  by  the  absence  of  the  marked  hardness  caused 
by  the  syphilitic  disease. 

A  chronic  eidargement  of  the  testicle,  with  com- 
plete loss  of  testicular  sensation,  and  without  thick- 
enincT  of  the  cord,  occurring  in  a  patient  who  is  the 
subject  of  tertiary  syphilis,  is  a  guvimalous  orchitis. 
A  bossy  outline,  adhesion  of  the  .testicle  to  the 
scrotum,  ulceration  of  the  scrotum  and  exposure  of 
a  firm  slough,  and  the  Wasscrmann  reaction  are 
other  facts  that  would  support  this  diagnosis.  A 
gumma  of  the  testicle  often  attanis  a  larger  size 
than  the  commoner  syphiUtic  orchitis. 

A  chronic  enlargement  of  the  testicle  connug  on 
insidiously  with  moderate  pain  and  tenderness,  and 
some  fullness  of  the  cord,  in  men  who  have  resided 
for  a  long  time  in  malarious  districts,  is  malarial 

If  the  enlargement  of  the  testicle  is  pamful  and 
tender,  less  hard  than  in  syphilis,  and  the  patient 
is  a  gouty  man  who  sufiers  from  dyspepsia,  cramps, 
etc.,  it  may  be  regarded  as  gouty  orckitis. 

A  chronic  enlargement  of  the  testicle  may  be  a 
new  growth  ;  in  its  earliest  stage  it  is  impossible  to 
diagnose,  and  later  on  diagnosis  may  be  very  di&cult, 
or  possible  only  after  an  exploratory  mcision  ;  quite 
late  the  diagnosis  may  become  easy  fi-om  the  grea 
size  of  the  tumour,  from  secondary  deposits,  and  from 
ulceration  and  fungus.    The  most  important  feature 
of  new  growths  are-(l)  Theiv  insidious  origin:  m 
some  cafes  there  is  a  history  of  injury,  but  tliere  is 
then  a  lapse  of  weeks  before  the  swelling  is  noticed  , 
very    occasionally    a    tumour    is    congenital  2 
Stelly  and  often  rapid  growth  m  spite  of  rest  and  bc^ 
or  coistitutional  treatment :  tumours  vary  in  the^ 
rate  of  ^rrowth  the  more  mahgnant  ones  mcieasmg 
vei^ll^ly     (3)  Ea>iy  loss  of  testicular  outline  and 
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sensation :  tubercle  may  cause  a  lobed  swelling  of 
the  epididymis,  syphilis  may  cause  slight  nodular 
uneveuness  of  the  body  of  the  organ,  but  only  new 
growths  cause  a  markedly  bossy  outline  of  the 
testicle ;  this  sign  may,  however,  be  absent,  or 
only  very  late  in  development ;  no  other  disease 
causes  such  early  and  complete  loss  of  testicular 
sensation  as  does  a  new  growth.  (4)  The  consistence 
of  the  tumour  :  it  is  usually  elastic,  and  not  so  stony 
as  in  syphilitic  orchitis ;  it  may  be  fluctuating,  or  so 
soft  as  to  simulate  very  closely  a  fluid  swelling  ;  a 
difl'erence  in  consistence  at  different  parts  of  the 
swelling  is  very  characteristic  when  present.  (5) 
Signs  of  spreading,  such  as  extension  of  the  swelling 
up  the  cord  or  into  the  scrotum,  and  secondary 
deposits  in  the  iliac,  inguinal,  or  lumbar  glands. 

New  growths  of  the  testicle  are  nearly  always 
malifinant,  and  their  exact  nature — whether  tcrato- 
blastonia,  dermoid,  sarcoma,  or  carcinoma — is,  as  a 
rule,  only  determined  by  inspection  or  microscopical 
examination  after  removal.  They  may  be  met  with 
at  any  age,  but  are  most  common  in  middle  age, 
i.e.  at  the  very  time  when  otlier  solid  enlargements 
of  tlie  testicle  usually  occur. 

A  swelling  of  the  testicle  of  insidious  origin  and 
very  slow  growth,  with  an  irregular  or  nodular  out- 
line, and  differing  in  consistence  and  shape  from  the 
normal  organ,  without  affection  of  the  cord,  glands, 
or  scrotum,  occurring  in  a  patient  who  is  free 
from  syphilis,  tubercle,  gout,  malaria,  or  ui  'ethral 
disease,  is  a  henign  tumour  of  the  testicle.  Solid 
benign  tumours — -fibroma,  myoma,  fibro-myoma — are 
all  very  rare.  Cystic  disease  of  the  testicle  gives 
rise  to  slowly  growing  nuiltilocular  cystic  tumours. 
Other  cvstic  tumours  are  rare;  they  include  dermoid 
cysts,  which  may  be  recognized  by  the  history  of 
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their  presence  at  birth  or  iu  early  life,  and  hydatids. 

Cysts  containing  cjuinea-tcorms,   and  accphalocysts, 

have  been  met  with. 

Diagnostic  value  oJ  punctme  oi  scrotal 
tumours.— In  some  instances  it  is  impossible  to 
determine  the  nature  of  a  swelling  without  resort 
to  an  exploratory  puncture.  The  cases  m  which  this 
would  be  employed  are  chronic  tumours  without 
obvious  signs  of  inflammation,  and  they  particularly 
include  cases  of  hydrocele  with  thickened  walls 
hiTJmatocele,  malignant  disease,  hydro-sarcoccle,  and 
llbro-cystic  disease. 

Exploratory  puncture  is  employed  for  three  pur- 

^'"'l'  To  ascertain  the  character  of  the  Huid  withdrawn.— 

i  If  the  fluid  IS  straw-coloured  or  greenish,  slightly 
viscid  and  richly  albuminous,  it  is  from  a  vaginal 
hydrocele.  This  may  be  altered  by  the  admixture 
of  blood,  of  cholesterin  crystals,  or  of  fat.  it  con- 
tains a  large  amount  of  albumm  (6  per  cent.).  _ 

ii  If  the  fluid  is  colourless  and  watery,  contain- 
only  a  trace  of  albumm,  it  is  from       encysted . 

hudrocele  of  the  testicle,  epididymis,  or  cord. 

iii  If  the  fluid  is  opalescent,  this  appearance  is- 
due  to  the  admixture  of  semen,  and  «P'^^-^^^^t«^;^J^.f 
b'^  found  on  microscopical  exammation.    ihe  addi 
ti'on  of  acetic  acid  causes  ef!ervescence  but  no  tur- 

idity  or  precipitate.    In  cases  where  an  encysted 
hydrocele  at  thl  testicle  has  ruptured  into  a  vagma 

vd  ocele,  spermatozoa  may  be  found  m  the  deposit, 
ffom  the' straw-coloured  fluid  characteristic  of  the^ 

^"""iv"'  If  the  fluid  is  definitely  milky  in  appearance 
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in  ether,  and  under  the  microscope  it  appears  in 
the  form  of  granules  or  minute  droplets. 

V.  If  the  fluid  is  mucoid,  mixed  probably  with 
blood,  it  is  from  oAe  or  more  of  the  cavities  of  a 
"  cystic  testicle."  The  addition  of  acetic  acid  causes 
turbidity  from  the  presence  of  mucin. 

vi.  If  only  pure  bright-red  blood  is  withdrawn, 
it  cemes  from  a  solid  tumour  of  the  testicle.  The 
rapidity  of  escape  will  show  the  degree  of  vascu- 
larity of  the  tumour. 

vii.  If  the  fluid  is  altered  blood,  thicker  in  con- 
sistence and  darker  in  colour,  it  is  an  old  haemor- 
rhage (a  htematocele). 

viii.  Fluid  of  a  dark- amber  colour  is  probably  the 
contents  of  a  hydrocele  of  a  hernial  sac. 

ix.  Perfectly  clear  colourless  fluid,  containing  no 
albumin,  should  be  carefully  examined  microscopic- 
ally for  hooklets— it  is  probably  hydatid  fluid. 

2.  To  ascertain  the  effect  of  the  tapping  upon  the  built 
and  consistence  of  the  tumour.— i.  If  the  bulk  and  con- 
.'istence  are  diminished,  the  fluid  has  been  withdrawn 
from  a  closed  cavity,  as  in  hydrocele,  ha^matocele, 
and  abscess.  In  cystic  disease  of  the  testicle  the 
quantity  of  fluid  withdrawn  from  any  of  the  cysts 
may  be  too  small  to  render  the  change  in  the  bulk 
of  the  tumour  evident. 

11  When  a  very  vascular  growth  is  punctured  the 
withdrawal  of  blood  from  the  blood-vessels  causes 
no  diminution  m  its  size.  In  cases  of  congenital 
hydrocele  and  ascites  many  pints  of  fluid  may  be 
drawn  off  through  a  scrotal  puncture,  and  it  will 
not  be  until  the  tension  of  the  fluid  in  the  belly 
IS  considerably  diminished  that  the  tension  of  the 
scrotal  swelling  will  be  materially  lessened.  The 
quantity  of  fluid  withdrawn  establishes  the  diagnosis. 

3.  To  permit  of  a  proper  examination  of  the  solid  parts 
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of  the  tumour.— In  cases  of  syphilitic  or  tuberculuus 
sarcocele  with  much  efiusion  into  the  tunica  vagin- 
alis, it  is  impossible  to  examine  the  testicle  until  lie 
fluid  has  been  drawn  oj3f.  In  cases,  too,  of  malig- 
nant disease  of  the  testis  there  may  be  a  considerable 
amount  of  secondary  hydrocele,  givmg  rise  to  fluc- 
tuation over  the  front  of  the  tumour  and  concealing 
the  surface  of  the  growth. 

In  some  cases  the  icslielc  is  painlul  without 
any  alteration  m  its  bulk.  If  it  is  simply  abnormaUy 
sensitive,  the  slightest  contact  causing  pain,  the  con- 
dition is  known  a^  irritable  testicle.  This  is  not  m- 
frequent  at  puberty,  and  is  also  met  with  later  m 
life  as  the  result  of  masturbation,  sesua  excess 
stroncr  ungratified  sexual  desire,  and  debility  and 
in  connexion  with   hypochondriasis,  varicocele,  or 

gonorrhosa.  f 

If  the  testicle  is  the  seat  of  paroxysms  of  pa  i, 
dull,  or  intensely  acute,  of  darting  character,  usuafly 
passing  up  to  the  groin  and  loin,  or  m  the  inverse 
direction,  the  condition  is  neuralgia  of  the  testide 
In  all  such  cases  examine  carefully  for  pyelitis  a 
renal  calculus,  renal  colic,  malaria,  m]ury  to  tire 
spermatic  cord,  disease  of  the  lumbar  spine  or  an 
abdominal  tumour  prcssmg  upon  the  genitOHiuial 


nerve. 


CHAPTER  XLVI 


DIAGNOSIS  OF  INGUINO-SCROTAL 
SWELLINGS 

Ip  on  grasping  the  root  of  the  scrotum,  part  of  a 
scrotal  swelling  is  felt  between  the  fingers  and  the 
thumb,  or  if,  the  tumour  being  entirely  m  the 
scrotum,  it  can  be  pushed  up  into  the  grom  apart 
from  the  testicle,  it  is  iwjuino- scrotal. 

The  commonest  and  most  important  of  these 
inguino-scrotal  swellings  is  an  inguinal  he  nia,  and 
the.efore  the  first  step  in  the  diagnosis  is  to  deter- 
mine whether  a  given  swelling  is  a  hernia 

If  the  swelling  appeared  suddenly  at  the  grom 
and  extended  into  the  scrotum,  and  is  fixed  firmly 
to  the  deep  parts  of  the  belly-wall,  or  if  it  is  reducible 
or  has  been  reducible  at  any  time,  or  if  coils  of  in- 
testine or  masses  of  omentum  can  be  felt,  it  is  a 
hernia.  For  fuller  details  of  the  diagnosis  of  hernial 
tumours  see  Chap.  XLI. 

Having  excluded  hernia,  the  surgeon  should  de- 
termine whether  the  swelling  is  solid  or  fluid.  To 
do  this,  feel  for  fluctuation.  It  is  often  convenient 
to  grasp  the  tumour  in  both  hands,  and  then,  while 
gently  compressing  it  with  one  hand,  notice  whether 
the  fingers  and  thumb  of  the  other  hand  arc  opened 
out. 

If  the  tumour  is  fluid,  test  for  translucency,  and 
remember  that  a  collection  of  serous  fluid  may  fail 
to  appear  translucent  owing  to  the  thicknes.s  of  its 
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coverings  or  to  difficulty  in  applying  the  test  in  the 
groin.  Then  notice  whether  the  tumour  is  re- 
ducible or  irreducible — and  the  surgeon  must  not 
mistake  for  reducibility  mere  mobility  of  the  swell- 
ing in  the  inguinal  canal  :  when  a  tumour  is  reduced 
the  inguinal  canal  should  be  empty.  If  it  is  redu- 
cible, feel  carefully  for  a  pelvic  or  abdominal  swelling 
into  which  the  fluid  may  have  been  emptied.  Similarly 
examine  the  effect  of  coughing,  and  distinguish  be- 
tween a  true  impulse  filling  out  or  expanding  the 
swelling  and  a  thrust  downwards  of  the  tumour. 
The  cord  can  be  fixed  by  gently  drawing  wpon  the 
testicle  ;  if  at  the  same  time  the  tumour  is  fixed, 
it  is  a  sign  of  its  connexion  with  the  spermatic  cord. 
Fluid  iiijjiiino-scrotal  tumours: 
/  Congenital. 

TT  1      1    I  Infantile. 
Hydrocele -p,       ,  , 
\  -liincysted. 

\0i  hernial  sac. 

Haematocele,  encysted. 

Abscess. 

Gently  and  continuously  compress  the  tumour, 
and  if  it  disappears  or  is  reducible  into  the  belly  it 
is  a  congenital  hydrocele  of  the  cord.  On  getting  the 
patient  to  cough,  the  tumour  will  fill  out  again  with 
a  distinct  expansile  impulse.  The  How  of  fluid 
along  the  narrow  tube  communicating  with  the  peri- 
toneal cavity  may  be  attended  with  a  vibratory 
thrill.  If,  on  tlie  other  hand,  the  tumour  is  suddenly 
reduced  by  pressure,  suspect  hydrocele  of  a  hernial  sac 
with  a  reclucible  hernia  at  the  neck.  Tliis  diagnosis 
will  be  confirmed  by  the  histor}''  of  an  old  inguinal 
hernia  with  a  recent  considerable  increase  in  the  bulk 
of  the  tumour,  and  it  will  be  established  if,  on  re- 
ducing the  swelling,  placing  the  finger  gently  on  the 
hernial  ring,  and  getting  the  patient  to  stand  iij). 
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a  translucent  fluctuating  tumour  appears,  while  on 
gently  raising  the  finger  a  mass  of  mtestme  or  omen- 
tum is  felt  to  descend  from  the  belly. 

If  the  tumour  is  quite  irreducible  by  taxis,  mquire 
carefully  into  its  history.    If  there  is  a  history  ot 
a  hernia  on  the  same  side,  for  which  a  truss  has 
been  worn,  and  the  swelling  conceals  the  spermatic 
cord  and  reaches  quite  up  to  the  internal  abdominal 
rinsi,  and  especially  if  at  its  upper  end  a  firmer  part 
is  felt,  it  is  a  hydrocele  into  a  hernial  sac,  with  closure 
of  the  neck  of  the  sac  by  adhesions  or  by  an  irre- 
ducible knuckle  of  intestine  or  piece  of  omentum. 
Such  a  tumour  may  have  a  slight  impulse  on  cough- 
ing, owing  to  the  compression  of  the  part  of  it  lying 
in"  the  inguinal  canal.    The  combination  of  a  small 
strangulated  hernia  with  considerable  effusion  into 
the  sac  must  be  remembered.    The  ordinary  signs 
of  strangulation  will  be  present,  and  should  lead  to 
a  correct  diagnosis.    {See  p.  596.) 

If  there  is  no  history  of  hernia  and  the  tumour 
extends  up  to  the  internal  abdominal  ring,  it  is  an 
infantile  hydrocele.     If  the   tumour   is   globular  or 
ovoid  in  shape,  tense,  smooth  in  outline,  without 
itnpvdse  on  coughing,  freely  movable  ivith  the  cord 
which  it  does  not  conceal,  and  separate  from  the 
testicle,  it  is  an  encysted  hydrocele  of  the  cord.  Such 
cysts  may  be  situated  in  the  mguinal  canal,  and 
then  are  forced  downwards  on  coughing,  but  the 
inijmlse  is  not  exfansile  ;  more  often  they  are  placed 
between  the  external  abdominal  ring  and  the  testicle. 
In  rare  cases  there  is  a  narrow,  neck-like  prolongation 
to  be  traced  a  short  distance  up  the  cord  above  the 
cyst ;  when  the  tumour  is  compressed  this  prolonga- 
tion fills  out,  and  vice  versa. 

If  as  a  result  of  injury  or  strain  an  encysted 
hydrocele  has  become  larger,  more  tense,  painful  and 
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touder,  and  opaque,  an  encysted  hsematocele  of  the  cord 
may  be  diagnosed. 

If  the  swelling  of  the  cord  is  fluctuating,  opaque, 
without  impulse  on  coughing,  immovable,  irre- 
ducible, painful  and  tender,  with  the  skin  over  it 
bulging,  reddened,  and  perhaps  oedematous,  the 
part  being  hot  to  the  touch  and  the  general  tem- 
perature raised,  and  the  internal  alxlominal  ring  is 
free,  the  diagnosis  of  acute  abscess  of  the  cord  should 
be  made. 

If  the  swelling  is  elongated,  romided,  and  smooth 
on  the  surface,  opaque,  fluctuating,  with  a  distiiict 
expansile  impulse  on  coughing,  reducible  into  the 
belly  through  the  inguinal  canal  but  without  any 
gurgle,  it  is  a  pelvic  or  abdominal  abscess  which  has 
escaped  along  the  spermatic  cord.  The  abdominal 
or  pelvic  part  of  the  abscess  will  be  felt  as  a  rounded, 
tense  swelling  with  a  distinct  wave  of  fluctuation 
passing  between  it  and  the  inguino-scrotal  swelling. 
The  abscesses  which  may  thus  make  their  exit  are 
psoas  abscess,  suppuration  in  connexion  with  dis- 
ease of  the  acetabulum,  suppuration  of  the  cellular 
tissue  in  front  of  the  bladder,  and  abscess  of  the 
vesicula  seminalis  sjoreading  up  along  the  vas  deferens 
to  the  abdominal  ring.  In  the  female,  abscess  may 
spread  from  the  pelvis  along  the  round  ligament. 
For  the  diagnosis  of  these  various  forms  of  abscess, 
see  p.  665. 

Solul  infjuiiio-scrotal  tumours  i 

Inflammation  of  the  cord. 

Thrombosis  of  a  spermatic  vein. 

Diffuse  hiTomatocele  of  the  cord. 

Torsion  of  the  testicle. 

]ji])oma  of  the  cord. 

Mabgnant  tumour  of  the  cord. 

JJilVuse.  hydrocele  of  the  cord. 
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1.  Swellings  of  acute  onset. — If  the  swelling  lias  come 
ou  in  a  patient  with  urethritis,  and  the  vas  in  the 
whole  length  of  the  cord  is  very  painful,  tender,  and 
firm,  it  is  acute  inflammation  of  the  spermatic  cord.  This 
spreads  so  quickly  to  the  epididymis  that  it  is  rarely 
seen  as  an  independent  affection. 

If  a  firm,  elongated  swelling  is  felt  in  the  cord, 
distinct  from  the  vas,  and  especially  if  it  is  at  all 
tortuous  or  irregular  in  outline,  or  has  come  on  after 
an  injury  or  strain,  it  is  a  thrombosis  of  one  or  more 
of  the  spermatic  veins. 

If  the  swelling  appeared  suddenly  after  an  injury 
or  strain,  and  was  associated  with  superficial  ecchy- 
mosis,  is  irreducible,  without  impulse  on  coughing, 
stationary  in  size,  or  gradually  or  intermittently 
enlarging,  it  is  a  diffuse  haematocele  of  the  cord. 

If  the  swelling  appeared  suddenly  after  an  injury 
or  strain,  and  consists  of  a  swollen,  very  tender 
testicle  with  a  swollen  and  tender  mass  above  it 
formed  by  the  epididymis  and  cord,  and  there  are 
acute  pain,  fever,  and  vomiting,  it  is  a  case  of 
torsion  of  the  testicle.  This  is  distinguished  from  stran- 
gulated hernia,  for  which  it  may  be  mistaken,  by 
the  greater  tenderness  of  the  swelling  and  by  the 
presence  of  fever,  as  well  as  by  the  absence  of 
constipation  and  regurgitant  vomiting.  It  is  more 
common  in  patients  who  have  an  imperfectly  de- 
scended testicle. 

2.  Swellings  of  slow  and  gradual  onset.  —  If  the  tu- 
mour is  of  very  slow  growth  or  stationary,  lobidated, 
freely  movable  imder  the  skin  and  over  the  testicle, 
is  loosely  fixed  to  the  cord,  and  if  this  tumour  is 
irreducible,  without  impulse  on  coughing,  and  opaque, 
it  is  a  lipoma  of  the  cord.  This  closely  resembles  an 
irreducible  epiplocele  ;  it  is  distinguished  by  the  his- 
tory of  the  case,  if  this  is  obtainable,  and  especially 
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if  the  tumour  does  not  extend  so  high  up  as  the 
internal  abdominal  ring. 

If  the  tumour  progressively  and  rapidly  enlarges 
upwards  along  the  cord,  attaining  a  great  size,  be- 
comes fixed  to  the  surrounding  tissues,  and  at  length 
to  the  skin  over  it,  and  is  attended  with  enlargement 
of  the  iliac  and  lumbar  glands,  it  is  a  malignant  tumour 
of  the  cord  (sarcoma  or  carcinoma). 

If  the  tumour  is  of  small  size,  elongated,  with  a 
rounded  contour,  soft,  pitting  slightly  upon  pressure, 
it  is  oedema  or  diffuse  hydrocele  of  the  cord.  The  swell- 
ing may  have  a  slight  impulse  on  coughing  if  it 
extends  up  to  the  internal  abdominal  ring,  or  it 
may  fluctuate  at  its  lower  part;  it  is  most  often 
seen  after  wearing  a  badly  fitting  truss. 


CHAPTER  XLVII 


DIAGNOSIS  OF  DISEASES  OF  THE  GROIN 

Affections  of  the  Skin 
Intertrigo  is  not  uncommon  in  the  fold  of  the  groin 
of  fat,   corpulent  people.     Mucous  patches,  warts, 
and  pendulous  fibromata  or  lipomata  may  also  be 
met  with. 

Ulcers  of  the  Groin 
The  ulcers  met  with  are  the  primary,  glandular, 
and  late  venereal  ulcers,  and  those  formed  by  the 
breaking  down  of  epitheliomatous  or  other  cancer- 
ous growths  in  the  inguinal  glands.  For  the  diag- 
nosis of  chancres,  see  p.  622. 

If  the  ulcer  is  deep  and  uneven,  with  a  soft 
spongy  base,  livid-red  and  greatly  undermined  edge, 
profuse  purulent  discharge,  and  the  patient  has  at 
the  time  a  chancre  on  the  genitals  (or  a  recent  cica- 
trix left  by  one),  it  is  an  ulcer  due  to  the  formation 
and  opening  of  a  virulent  bubo. 

If  the  ulcer  is  covered  with  a  black  or  white 
slough  adherent  to  the  base,  and  rapidly  extends  in 
area  and  depth,  with  formation  of  new  sloughs  at 
rirst  white  and  then  black,  prolusc  sero-purulent 
discharge,  Uvid-red  swelling  of  the  skin  around, 
great  pain,  and  severe  constitutional  disturbance 
(rapid  weak  pulse,  anorexia,  thirst,  dry  brown 
tongue,  and  pyrexia),  it  is  a  sloughing  phagedaenic 
chancre. 

If  the  ulcer  is  chronic,  steadily  progressing,  with 
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a  very  irregular  base,  being  at  places  deeply  exca- 
vated", at  places  nodular  or  fuugating,  with  profuse 
fetid  watery  or  sanious  discharge,  and  the  surround- 
ing tissues  are  infiltrated  and  thickened  or  form  a 
considerable  tumour,  it  is  a  malignant  ulcer.  This 
may  be  a  primary  growth  in  the  groin,  or  secondary 
to  malignant  disease  of  the  genitals  or  of  the  lower 
limb.  The  surgeon  should  examine  for  a  primary 
growth  and  for  enlargement  of  the  iliac  and  lumbar 
o'lands.  ■ 

°  Sinuses  in  the  Groin 

The  discharge  should  be  examined  for  fa-cal 
matter  and  urine,  and  also  for  organisms,  parti- 
es idarly  the  tubercle  bacillus  and  streptothrix  ;  a  probe 
should  be  passed  to  determine  the  depth  and  direc- 
tion of  the  sinus  ;  the  neighbouring  farts,  especially 
the  spine,  pelvis,  genitals,  and  hip-joint,  shoidd  be 
examined. 

Sinuses  may  be  divided  into  swperficial  (those 
not  under  the  deep  fascia)  and  deep  (those  rmming 
through  the  deep  fascia). 

Superficial  sinuses.— If  the  sinus  is  covered 
with  thin  livid  skin,  unattended  with  much  indura- 
tion, and  follows  upon  an  acute  abscess  associated 
with  gonorrhoea,  chancre,  sore  on  the  heel  or  foot,  it 
is  a  sequel  to  a  simple  bubo. 

If  the  sinus  is  irregular,  multiple,  runnmg  in  a 
mass  of  indurated  glands  in  which  the  individual 
glands  are  not  to  be  distinguished,  and  if  it  is  the 
sequel  to  a  slow,  painless  enlargement  of  these  ghmds 
with  very  chronic  suppuration,  the  disease  is  either 
tuberculosis  or  actinomycosis.     [See  ]\  201.)  ; 

Deep  siuuses  : 
Artificial  anus. 
Foocal  fistula. 
Urinary  fistula. 
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Dermoid  cyst. 
Hip  disease. 

Necrosis  of  pelvis  or  femur. 

Pericajcal  abscess. 

Iliac  abscess. 

Psoas  abscess. 
Artificial  anus  is  recognized  by  the  f;ccal  discharge, 
and  by  the  continuity  of  the  mucous  membrane 
with  the  skin. 

If  the  discharge  contains  fascal  matter  and  flatus, 
the  case  is  one  of  faecal  fistula.  This  may  follow 
a  strangulated  hernia  or  a  penetrating  wound ;  on 
the  right  side  it  may  also  be  the  sequel  of  an  appen- 
dicular abscess,  or  tuberculosis  or  actinomycosis  of 
or  around  the  caecum. 

If  the  discharge  contains  urine,  proved  by  the 
detection  of  urea,  there  is  a  urinary  fistula.  The  com- 
munication may  be  with  the  bladder,  in  which  case 
the  escape  of  urine  will  be  more  or  less  continuous 
and  the  probe  will  pass  over  the  brim  of  the  pelvis. 
More  often  the  fistula  communicates  with  the  urethra, 
in  which  case  there  will  be  other  urinary  fistulsc  in 
the  perineam,  the  urine  will  escape  only  during  mic- 
turition, and  the  probe  will  pass  downwards  and 
inwards  outside  the  pelvis  to  the  perineum. 

The  escape  of  hair,  teeth,  fretal  bone,  or  masses 
of  fatty  matter  and  epithelial  debris  would  indicate 
a  sinus  in  connexion  with  a  dermoid  cyst. 

If  the  probe  passes  towards  the  acetabulum  or 
along  the  inner  surface  of  the  pelvis  and  there  is 
evidence  of  hip  disease,  there  will  l)e  no  difficulty 
in  associating  the  sinus  with  the  joint  disease. 

If  the  sinus  passes  down  into  the  pelvis  of  a 
woman,  and  a  vaginal  examination  shows  consider- 
aljle  induration  around  tlie  uterus,  and  especially  if 
the  illuess  followed  upon  parturition  or  miscarriage. 
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or  gonorrhoea,  it  is  a  siuus  left  from  a  pyosalpinx  or 
other  form  of  pelvic  abscess. 

If  the  probe  strikes  bare  bone  the  diagnosis  of 
necrosis  will  be  established,  and  the  surgeon  must 
then  determine,  by  the  direction  and  length  of  the 
sinus,  and  especially  by  a  skiagram,  where  the 
sequestrum  is;  if  the  femur,  the  sequestrum  will 
move  when  that  bone  is  moved  at  the  hip-joint. 

If  the  sinus  opens  above  Poupart's  ligament 
(ligamentum  inguinale),  or  below  that  ligament  out- 
side the  line  of  the  femoral  artery,  and  extends 
upwards  into  the  iUac  fossa,  it  is  the  sequel  to  an 
iliac  abscess.  If  on  the  right  side,  there  may  be  a 
history  poiiitiiig  to  appendicitis ;  if  cm  the  left  side,  to 
diverticulitis.  If  the  sinus  leads  into  an  irregular 
thickened  mass,  tliis  will  be  either  a  tubercidous 
growth  or  the  result  of  actinomycosis — a  careful 
examination  of  the  discharge  will  enable  a  diagnosis 
to  be  made.  Both  of  these  diseases  are  more  common 
on  the  right  side. 

If  the  sinus  opens  below  Pouparfs  ligament 
internally  to  the  femoral  vessels,  and  runs  up  into 
the  belly,  it  is  most  probably  a  sinus  left  by  the 
opening  of  a  psoas  abscess. 

Fluid  Tumours  of  the  Groin 

Abscess. 
Cystic  tumour. 
Varix. 

Aneurysm.  ■ 

Hydrocele  of  hernial  sac. 
Abscess  in  the  groin  may  be  superficial  or  deep, 
and  in  either  case  may  be  acute  or  chronic.  (For 
the   diagnosis   of   chroiuc  abscess   from  cyst,  sec 
p.  27;5.) 

When  superficial  to  the  deep  fascia,  and  fornnng 
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a  prominent  swelling  in  the  groin,  covered  with 
more  or  less  acutely  inflamed  skin,  it  is  a  bubo, 
which  may  be  in  connexion  with  the  femoral  or 
the  inguinal  glands,  and  arise  in  consequence  of  a 
sore  on  the  foot  or  leg,  gonorrhoea,  balano-posthitis, 
or  soft  chancre.  When,  in  connexion  with  a  soft 
chancre,  a  gland  becomes  acutely  inflamed  and 
rapidly  runs  on  to  suppuration,  and,  on  being  opened, 
itself  shows  all  the  features  of  a  chancre,  it  is  called 
a  virulcnl  buho.  Where  the  inflammation  is  less  in- 
tense and  the  pus  forms  around  the  gland,  it  is 
spoken  of  as  a  ayiiifalhelic  bubo  ;  and  when  the 
abscess  is  more  chronic  still,  fluctuation  appearing 
at  several  places  in  a  large,  ill-defined,  boggy 
swelUng,  it  is  probably  a  tuberculous  or  a  mycotic 
bubo. 

The  deep  abscesses  are  either  femoral  or  fclvic, 
and  the  diagnosis  is  readily  made  by  noting  the 
position  of  the  swelling,  and  the  presence  or  absence 
of  fullness,  resistance,  and  fluctuation  in  the  ihac 
fossa  and  true  pehds.  Hip  disease  is  the  most 
frequent  cause  of  femoral  abscess,  and  the  surgeon 
should  therefore  examine  the  joint  for  signs  of  that 
disease.  When,  with  signs  of  hip  disease,  the 
swelUng  occupies  the  fold  of  the  groin  and  bulges 
above  that  fold,  it  points  particularly  to  disease  of 
the  acetabulum. 

A  fluctuating  swelling  deep  in  Scarpa's  triangle, 
associated  with  limitation  of  extension  of  the  hip 
but  with  free  movement  of  the  joint  when  flexed, 
tense  and  globular  in  outline,  is  due  to  effusion  into 
the  ilio-fsoas  bursa—  a  synovial  cyst. 

WhoR  less  tense,  and  associated  with  disease  of 
tlic  adjacent  joint,  it  is  an  abscess.  I[  the  swelling 
is  mainly  in  the  belly,  along  the  course  of  the  psoas 
muscle,  and  is  pointing  in.  the  thigh  to  the  inner 
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side  of  the  femoral  artery,  and  there  is  a  wave  of 
fluctuation  between  the  two  parts  of  the  swelling, 
and  a  distinct  impulse  in  the  femoral  swelling 
when  the  patient  coughs,  it  is  a  psoas  abscess.  To 
discover  the  cause  of  a  psoas  abscess,  obtain  a 
good  skiagram  of  the  spine  and  the  sacro-iliac  joint, 
and  examine  these  parts  for  caries,  and  the  chest 
on  the  same  side  for  fluid  in  the  pleura;  examine 
the  urine  for  pus,  albumin,  casts,  blood,  gravel  or 
crystalline  deposit,  and  inquire  for  a  history  of 
attacks  of  pain  shooting  from  the  loin  into  the  groin 
and  testicle.  Caries  of  the  spine  is  the  most  common 
cause  of  psoas  abscess  ;  an  empyema  may  burst  into 
the  sheath  of  the  muscle  and  point  at  the  groin,  as 
may  also  a  permephritic  abscess,  whether  primary 
or  secondary.  An  abscess  from  sacro-iliac  disease 
may  form  in  the  psoas  muscle.  In  some  cases  neither 
of  these  causes  is  to  be  made  out,  and  the  suppura- 
tion may  be  ascribed  to  an  injury  to  the  muscle  or 
to  a  primary  psoasitis.  A  psoas  abscess  may  point 
in  the  thigh  on  the  outer  side  of  the  femoral  artery. 

If  the  abscess  fills  out  the  ihac  fossa,  and  projects 
above  Poupart's  ligament  (ligamentum  inguinale) 
near  the  iliac  crest,  with  or  without  a  part  extend 
ing  beneath  that  hgament  to  the  thigh,  outside  the 
femoral  vessels,  it  is  an  iliac  abscess.  If  there  is  a 
femoral  extension  of  the  abscess,  it  will  have  an 
impulse  on  coughing  and  will  be  in  part  at  least 
reducible.  An  iliac  abscess  may  be  connected  with 
disease  of  the  sacro-iliac  joint  or  sfine,  necrosis  of  the 
ilium,  injury,  apfendiciti.s,  or  rupUtre  of  part  of  the 
-inuscle. 

If  an  abscess  pointing  in  the  groin  is  asso- 
ciated with  symptoms  of  pelvic  mischief,  a  careful 
examination  should  be  made  of  that  cavity  per  auuin 
or  per  vaginam,  and  where  a  swelling  is  found  with 
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a  wave  of  fluctuation  passing  from  it  to  that  in  the 
groin,  it  will  be  recognized  as  a  pelvic  abscess.  Pelvic 
cellulitis  is  much  more  common  in  women  than  in 
men.  These  abscesses  may  point  in  the  inguinal 
canal  and  pass  into  the  scrotum  or  labium. 

If  the  swelling  is  placed  below  the  fold  of  the 
groin  internal  to  the  femoral  artery,  is  soft,  smooth, 
and  rounded  in  outline,  compressible  and  easily  re- 
ducible by  direct  pressure,  without  either  a  slip  or 
a  gurgle,  it  is  a  varix  of  the  saphena  vein.  Any  of  the 
superficial  veins  of  the  leg  or  thigh  may  be  varicose, 
and  it  may  be  easy  to  trace  the  internal  saphena  vein 
into  the  swelling.  The  reducibility  of  the  swelling 
and  its  impulse  on  coughing  make  it  simulate  a 
femoral  hernia  ;  its  extreme  softness  and  great  ease 
of  reduction  are  characteristic. 

A  fluid  swelling  in  the  inguinal  canal  of  a  female, 
irreducible  and  extending  through  the  external  ring 
towards  the  labium,  is  a  liydrocele  of  the  canal  of  Nuck. 
There  may  or  may  not  be  a  history  of  a  previously 
reducible  swelling — a  hernia. 

If  there  is  a  history  of  a  femoral  hernia,  and  this 
has  been  succeeded  by  a  tense  fluctuating  swelling 
in  the  same  situation,  without  cough-impulse,  not 
reducible,  and  there  is  no  sign  of  strangulated  hernia, 
there  is  a  liydrocele  of  the  sac  of  a  femoral  hernia.  This  is 
very  closely  simulated  when  a  small  knuckle  of 
intestine  is  nipped  in  the  femoral  rmg,  and  the  sac 
beyond  becomes  distended  with  fluid ;  there  will, 
however,  be  signs  of  intestinal  obstruction  to  guide 
the  surgeon.    {See  Chap.  XX.) 

A  tense  fluctuating  swelling  occupying  the  in- 
guinal canal  and  attached  to  the  cord,  but  without 
signs  of  intestinal  obstruction,  is  an  encysted  hydrocele 
of  the  cord.    {See  p.  659.) 

If  the  tumour  is  congenital  or  first  noticed  in 
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early  life,  is  soft,  lax,  irregular  in  outline,  rnore  or 
less  adhei-eut  to  the  surrounding  tissues,  sta  lonary 
or  slowly  enlarging,  and  perhaps  attended  ^v^th 
attacks  of  inflammation  from  time  to  time,  it  is  a 

^^^"iVthTTlour  is  chronic,  adherent  to  the  skin 
fluctuating,  tense,  globular  in  shape,  painless  and  free 
from  tenderness,  it  is  a  sebaceous  cyst. 

For  the  diagnosis  of  synovial  cyst  beneath  tlie  ilio- 
psoas muscle,  si  p.  354  ;  for  that  of  pulsating  tumours, 
see  Chap.  XX. 

Solid  Tumours  of  the  Groin 
The  swellmg  may  be  a  hernia,  an  j^erfectly 
descended  testicle,  or  a  solid  enlargement  of  one  or 
more  of  the  tissues  of  the  part.    If  there  is  con- 
Trital  absence  of  the  testicle  from  the  scrotum 
and  an  ovoid  firm  tumour  of  about  the  size  of  the 
testicle  is  felt  in  the  inguinal  or  croral  canal  or  m 
he  tac  fossa  close  to  Poupart's  ligament  and 
especially  if  the  cord  can  be  felt  above  it,  or  it 
nressure  upon  it  causes  the  peculiar    testicular  sensa- 
Ln  ''  i^  s  an  undescended  lesticle.  If  an  rmdescended 
testicle  is  not  m  either  of  these  situations  it  may 
be  f  ound  m  the  permeum.   The  testicle  may  be  fixed 
or  may  sUp  up  and  down  the  ingrmral  canal  and  give 
a  tSing  impulse  on  coughing.  Hernia  is  very  oil  n 
assoJated^it^h  this  condition    it  is  --gnize^  by 
the  presence  of  a  reducible  swellmg  separate  from  the 
testfcle    A  misplaced  testicle  may  be  strangulated 
fm  rotation,  acutely  mfl«n-d,  complicated  w.  h 
hvdrocele  or  the  seat  of  malignant  disease.  The  con- 
e^Ul  absence  of  the  testicle  from  t  le  scrotum  on 
Hie  s'lme  side  ii,nd  the  attachment  ot    he  coul  to 
Z  ^Xl"  wm  lead  to  the  diagnosis  of  (he  organ 
affected. 
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An  inflamed  or  strangulated  retained  testicle  may 
simulate  a  strangulated  hernia,  and  the  latter  may 
coexist  with  an  vmdescended  testicle.  In  orchitis 
or  torsion  of  the  testicle  the  local  pain  and  tender- 
ness are  greater  than  in  hernia  ;  if  there  are  nausea 
and  vomiting,  the  latter  does  not  become  stercora- 
ceous  nor  is  it  urgent,  and  the  constipation  is  not 
absolute,  while  the  general  symptoms  are  febrile. 
The  surgeon  may  find  a  urethral  dischai'ge,  or  a 
history  of  direct  violence. 

The  inguinal  and  crural  canals  should  be  exam- 
ined for  hernia.  (See  p.  .591.)  It  is  only  needful 
here  to  refer  to  hernia  of  the  ovary  into  the  in- 
guinal canal  (it  may  pass  into  the  labium),  which 
is  recognized  by  the  presence  of  a  small  ovoid 
tumour  that  swells  and  becomes  painful  at  each 
menstrual  period,  and  by  the  absence  of  the  ovary 
m  the  pelvis,  as  proved  by  bimanual  examination. 

A  swelling  deep  under  the  origin  of  the  adductor 
muscles,  and  fixed  to  the  pelvis,  may  be  an  obturator 
hernia,    (See  p.  592.) 

The  lymphatic  glands  are  arranged  in  two  sets 
m  the  superficial  fascia,  one  along  Poupart's  liga- 
ment (mgumal),  the  other  along  the  saphena  vein 
(femoral),  and  there  is  a  deep  gland  occupying  the 
crural  canal  ;  by  pressure  in  the  iliac  fossa  the  deep 
ingumal  (or  iliac)  glands,  when  enlarged,  can  be  felt 
along  the  external  iliac  artery.  The  position  and 
the  outline  of  the  swelling,  together  with,  in  most 
cases,  some  local  cause  of  infection  in  the  urethra 
penis,  scrotum,  perineum,  buttock,  groin,  or  lower 
limb  or  the  coexisting  enlargement  of  other  groups 
of  glands,  will  enable  the  surgeon  to  diagnose  a  gland- 
ular swelling.  For  the  general  diagnosis  of  glandular 
swellings,  see  p.  263.  The  following  are  peculiar  to 
tins  rei-ion  : 
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When  many  glands  are  moderately  enlarged,  firm, 
quite  movable  under  the  skin  and  over  the  deep 
fascia,  without  pain,  tenderness,  or  other  obvious 
sicrns  of  inHammation,  they  are  knomi  as  indolent 
buboes ;  these  are  met  with  following  hard  chancre, 
and  are  sometimes  spoken  of  as  amygdaloid. 

When  a  gland  is  enlarged,  painful,  tender,  fixed 
to  the  skin  and  deep  fascia,  and  its  outlke,  owing 
to  surrounding  oedema,  is  ill  defined,  and  a  source 
of  infection  such  as  a  sore  on  the  toe,  gonorrhoea, 
or  a  soft  chancre  is  found,  it  is  known  as  a  sympathetic 
bubo;  the  skin  over  it  is  hot  and  reddened,  and 
suppuration  is  very  liable  to  occur. 

Of  the  remaining  tumours  in  this  situation  it  is 
only  necessary  to  pomt  out  that  a  hard  swelling  m 
the  adductor  muscles,  close  to  the  pubes,  chronic 
and  pamless,  is  a  "  rider's  bone "  or  an  ossification 
of  the  tendon  of  the  adductor  longus  or  ma^us 
muscle  "Rider's  sprain"  may  occasion  a  consider- 
able firm  swellhig  in  the  adductor  muscles,  lastmg 
some  time  after  the  injiuy.  Lipoma  and  myxoma 
may  be  met  with  in  the  superficial  fat,  and  enchon- 
droma  or  sarcoma  may  be  found  growmg  from  the 
pelvic  or  thigh  bones,  and  the  latter  also  ^om  the 
fascia  and  muscular  aponeurosis  (See  Chapters 
XVIII  and  XXIV.)  In  cases  of  Charcot  s  disease 
of  the"hip,"outgrowths  of  new  bone  from  the  ace- 
tabulum may  be  of  sufficient  size  to  form  bony 
swellings  in  the  groin. 
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DIAGNOSIS   OF  DISEASES   OF  THE 
URINARY  ORGANS 

In  investigating  any  case  of  disease  of  the  urinary 
organs  the  surgeon  should  proceed  systematically, 
and  should  arrange  the  syiiiptoms  and  signs  of  these 
affections  in  four  classes.  He  should  first  investigate 
the  patient's  pain,  then  study  the  act  of  micturition, 
next  examine  the  urine  passed,  and,  lastly,  proceed 
to  investigate  directly  the  urinary  passages,  the 
bladder,  and  the  kidneys. 

Pain  is  associated  with  nearly  all  diseases  of  the 
urinary  organs.  It  owns  the  same  causes  and  has 
the  same  general  significance  here  as  elsewhere,  but 
the  seat,  time,  and  character  of  the  pain  are  of  con- 
siderable diagnostic  importance.  Pain  may  be  either 
local,  i.e.  felt  at  the  seat  of  the  lesion,  or  referred, 
i.e.  felt  at  a  distance  from  it. 

The  referred  pains  in  urinary  cases  are  recognized 
by  the  absence  of  all  other  signs  of  disease  at 
the  painful  parts,  and  also  by  the  special  seats 
of  these  pains.  They  are  experienced  at  the  end  of 
the  penis,  usually  just  behind  the  glans- — which  is 
found  quite  normal — ^being  "  referred  "  there  from 
the  neck  of  the  bladder  (fimdus  vesicte)  or  pelvis 
of  the  kidney ;  or  they  are  felt  in  the  testicle, 
groin,  and  down  the  thigh,  being  "  referred "  to 
these  regions  from  the  kidney,  the  pelvis  of  the 
kidney,  and  the  ureter ;  this  may  be  associated 
with  retraction  of  the  testicle.    These  "  referred 
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pains"  are  especially  caused  by  the  irritation  of 
calculi  and  foreign  bodies.  In  children  the  pam 
"  referred  "  to  the  end  of  the  urethra  is  shown  by 
the  patient  pulling  at  the  penis,  often  drawing  out 
the  foreskin  to  a  considerable  length,  or  by  scratch- 
in-'  at  the  vulva.  Of  the  local  pains  it  is  only  neces- 
sary to  say  that  pain  in  the  frosiaie  is  felt  in  the 
pedueum  and  rectum,  and  is  excited  by  the  passage 
of  large  and  hard  motions,  or  by  the  contact  of  the 
fincrer  in  the  rectum  ;  pain  in  the  hladder  is  felt  above 
the  pubes,  deep  in  the  perineum,  and  sometimes  in 
the  groins  and  sacrum ;  renal  pain  is  felt  m  the 
loin,  passing  down  to  the  groin. 

When  the  pain  is  telt— The  pain  may  be  sponta- 
neous, i.e.  quite  mdependent  of  movement  on  the 
part  of  the  patient,  of  micturition,  erection,  or  dette- 
cation  ;  such  pain  may  be  due  to  mHammation,  to 
the  contact  of  foreign  bodies  and  calculi,  to  the 
crrowth  of  tumours,  or  to  ovci-distension.  Many 
painful  conditions  do  not  give  rise  to  "  spontaneous 

pain."  . 

When  pain  is  increased  daring  micUmtion  it  shows 
that  either  the  contraction  of  the  bladder  or  the 
passaoe  of  the  urine  along  the  urethra  is  pamful, 
and  we  therefore  meet  with  this  symptom  in  acute 
cystitis,  acute  prostatitis,  V:i-ethntis,  stncture  of  t  .e 
urethra,  chancre  or  epithelioma  of  the  meatus,  and 
in  very  tight  phimosis. 

When  pain  is  increased  at  the  erul  oj  vmiurUion 
it  shows  that  the  contraction  of  the  bladder  down 
upon  its  neck  is  painful,  and  we  therefore  meet  wi  h 
his  in  stone  in  the  bladder,  in  prostatitis,  and  m 
ulceration  of  the  base  of  the  bladder  from  any  causc^ 

,   ,  in  flw.  bladder  felt  on  y  at  the  end  of 

A  d raising  pam  m  tilt  oiacKRL,  iLiL  j 

•  4-    -i--       w^r,^  ha  paused  by  adhesion  of  the 
micturition,  may   oe  caustu 

bladder  to  surrounding  structures. 
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When  pain  is  diminished  after  micturition  it 
points  to  the  contact  of  the  urine  with  the  bladder 
or  the  distension  of  that  organ  as  the  cause  of  the 
pain,  and  this  we  see  exemplified  in  acute  cystitis 
and  in  retention  of  urine. 

Nearly  all  pain  is  increased  by  movement,  but 
where  tliis  is  a  marked  symptom  it  points  to  the 
cause  of  the  pain  being  a  movable  body,  and  hence 
we  find  this  especially  in  cases  of  stone  in  the  bladder 
and  in  the  pelvis  of  the  kidney.  Adults  are  usually 
able  to  give  clear  information  on  this  point  at  once, 
as  they  have  noticed  the  influence  upon  their  sufier- 
ings  of  a  railway  journey,  or  of  a  ride  on  a  rough 
road,  or  of  coming  downstairs.  In  children  the 
same  thing  is  shown  by  the  patient  avoiding  rough 
games  or  any  unnecessary  movements,  or  by  cry- 
ing when  made  to  move,  and  it  may  be  tested  by 
getting  them  to  jump  down  from  a  table  or  chair  ; 
if  they  do  this  freely  and  without  any  sign  of 
pain,  stone  free  in  the  bladder  may  be  almost 
certainly  excluded.  It  is  useful  to  remember  that 
pain  froni  movable  kidney  or  from  renal  calculus 
rarely  comes  on  when  the  patient  is  at  rest,  par- 
ticularly when  recumbent,  as  at  night ;  the  pain  of 
movable  kidney  is  reUeved  by  the  recumbent  posi- 
tion, especially  if,  in  addition,  upward  pressure  is 
made  from  the  iliac  fossa  to  the  false  ribs. 

When  the  pain  is  increased  by  defcBcation  it  shows 
that  the  painful  part  is  at  the  base  of  the  bladder  or 
the  prostate.  The  pain  is,  of  course,  more  marked 
when  the  motions  are  large  and  hard. 

Erection  of  the  jienis  causes  pain,  either  by  stretch- 
ing an  inflamed  urethra,  by  adding  to  the  congestion 
of  an  inflamed  prostate,  or,  when  part  of  tlie  erectile 
tissue  cannot  expand,  by  the  great  tension  to  which 
it  is  subjected.    It  is  an  indication,  therefore,  of 
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urethritis,  of  prostatitis,  or  of  an  obliteration  of  part  of 
the  corpus  spongiosum  or  corpus  cavernosum.  When 
the  cause  is  a  stretching  of  the  urethra,  a  tiglit  paia 
is  felt  all  along  the  under-surface  of  the  penis,  and 
the  organ  is  more  or  less  curved  down  ;  when  it 
is  prostatitis,  the  erection  of  the  penis  is  perfect, 
and  the  pain  is  felt  deep  in  the  perineum  ;  when  it 
is  obliteration  of  part  of  the  erectile  tissue,  the 
penis  is  sharply  bent  to  one  or  other  side  or  directly 
downwards.  Painful  erection  is  commonly  known  as 
chordee,  but  this  term  should  only  be  used  when  the 
erect  penis  is  bent  as  well  as  painful. 

Character  of  the  pain.— The  pain  of  acute  inflamma- 
tion is  described  as  sharp,  pricking,  or  smarting, 
while  that  of  chronic  inflammation  is  of  a  dull  aching 
character;  that  due  to  foreign  bodies  or  calculi  is 
more  often  spoken  of  as  sharp,  cuttmg,  or  burning  ; 
a  straining  pain,  or  "tenesmus,"  is  particularly 
experienced  in  acute  cystitis,  in  foreign  bodies  m 
the  bladder,  and  in  retention  of  urine.  When 
pain  becomes  throbbing  in  character  it  is  a  useful 
indication  of  suppuration  having  occurred.  Severe 
colicky  pain  in  the  loin  and  shooting  down  to  the 
groin  and  testicle  attends  the  impaction  or  passage 
of  a  calculus  in  the  ureter  and  acute  hijdronephrosis. 

The  act  oi  mictui-ition.— In  health,  when  the 
urine  has  distended  the  bladder  to  a  certain  extent, 
a  stimulus  is  transmitted  to  a  centre  m  the  lumbax 
enlargement  of  the  spinal  cord  and  there  reflected 
along  motor  nerves  to  the  muscular  coat  of  the 
bladder,  and  at  the  same  time  the  contraction  of 
the  sphincter  muscles  is  inhibited.  This  reflex 
centre  is  under  the  control  of  the  will,  and  the  act 
can  be  excited  or  inhibited  by  the  will,  which  also 
can  increase  the  cxpellbg  force  by  throwmg  mto 
contraction  the  abdominal  muscles.    The  resistance 


XLviiT]    FREQTTENflY  OF  MICTUEITION  G77 

to  be  overcome  is  that  offered  by  the  urethra,  and 
the  shape  of  the  issumg  stream  is  determined  by 
the  meatus  urinarius.  A  knowledge  of  these  facts 
enables  us  to  understand  how  the  act  may  be 
modified. 

Nearly  all  the  affections  of  the  urinary  organs 
cause  frequency  of  micturition.    This  may  be  due  to  in- 
creased slimulation  of  the  bladder  by  abnormal  urine 
or  by  calculi  and  foreign  bodies  ;  by  undiie  irritabilily 
of  the  bladder,  as  in  all  forms  of  cystitis  and  pros- 
tatitis ;  by  a  small  size  of  the  bladder,  so  that  a  few 
ounces  of  urine  distend  it ;  by  failure  to  emfty  the 
bladder,  when,  as  in  the  last  case,  the  addition  of  a 
small  quantity  of  urine  to  that  retained  in  the 
bladder  distends  it  to  the  full ;  by  irritation  of  other 
farts  of  the  urinary  apparatus,  as  in  renal  calculus, 
pyelitis,  acute  distension  of  the  pelvis  of  the  kidney, 
urethritis,  and  phimosis  ;  by  instability  of  the  centre 
in  the  spinal  cord,  whereby  it  responds  to  stimuli  of 
too  feeble  force — this  is  seen  in  the  nocturnal  "  in- 
continence "  of  children,  and  in  the  effects  of  sexual 
excess  ;  and,  lastly,  by  stimuli  from  the  brain,  as  in 
some  cases  of  hysteria  and  some  forms  of  "  nervous- 
ness."   The  frequency  due  to  the  irritation  of  calculi 
and  foreign  bodies  is  increased  by  movement ;  that 
due  to  chronic  enlargement  of  the  prostate  is  more 
marked  at  night. 

Unconscious  micturition. — Micturition  should  be  a 
conscious  act  ;  it  may  be  unconscious,  through  an 
interruj)lion  in  the  fath  of  sensation  in  the  cord,  or 
through  the  reflex  centre  responding  to  a  stimulus 
not  fowerful  enough  to  excite  sensation,  as  is  seen  in 
the  nocturnal  "  incontinence  "  of  children  ;  or  bv 
the  bladder  leakinq,  as  occurs  in  cases  of  great  over- 
distension from  atony,  when  the  sphincter  action  is 
interfered  with  and  urine  leaks  or  dribbles  out  into 
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the  urethra ;  this  leaking  must  be  distiuguished 
from  the  expulsive  act  of  micturition.  Unconscious 
micLuriLion  is  often  spoken  of  as  "  involuntary."  The 
surgeon  must  not  mistake  frequency  of  micturition 
or  unconscious  micturition  for  "  incontinence  of 
urine,"  a  condition  only  met  with  in  extroversion 
of  the  bladder,  in  large  recto-vesical  or  vesico-vaginal 
fistula,  and  in  paralysis. 

The  force  of  the  stream  depends  upon  the  expelhng 
power  of  the  bladder  and  abdominal  muscles,  and 
the  obstruction  offered  by  the  urethra  ;  this  force 
is  estimated  by  the  distance  to  which  the  stream  can 
be  propelled  from  the  body  :  it  may  be  increased  by 
very  powerful  contraction  of  the  bladder,  as  is  some- 
times seen  in  vesical  calculus  ;  it  is  diminished  by 
atony  of  the  bladder,  hypertrophy  of  the  prostate, 
or  tight  stricture. 

The  size  and  shape  of  the  stream  depend  upon  con- 
ditions in  the  m'ethra.  When  there  is  stricture  the 
stream  may  not  fully  distend  the  meatus,  and  then 
will  not  be  shaped  by  it,  but  will  be  twisted  or 
bifid.  The  stream  may  be  reduced  to  a  mere  suc- 
cession of  drops. 

The  duration  of  micturition  is  increased  by  stric- 
ture, by  atony  of  the  bladder,  and  by  enlargement  of 
the  prostate.  Patients  often  complain  of  a  difficulty 
in  beginning  to  pass  water  :  this  may  be  owing  to 
an  interference  with  the  nervous  mechanism,  and  it  is 
a  very  frequent  symptom  of  prostatic  enlargement ; 
a  similar  difficulty  in  "  leaving  olf,"  or  a  dribbling 
continuing  after  the  close  of  the  voluntary  act,  is 
seen  in  cases  of  enlarged  prostate  with  atony  of 
the  bladder  and  "residual"  urine,  and  in  advanced 
cases  of  urethral  stricture.  A  sudden  intcnufHon  of 
the  act  is  a  rare  .symptom  caused  by  a  .stone  or  a 
growth  iji  tlio  bladder  blocking  up  the  neck. 
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The  escape  of  urine  from  other  orifices  than  that 
of  the  urethra  is  evidence  of  urinary  fistula,  which 
will  be  named  according  to  its  position,  viz.  perineal, 
scrotal,  rectal,  vaginal,  etc. 

Retention  of  urine  is  a  condition  characterized  by 
inabiHty  to  empty  the  bladder.  It  may  be  comflete 
or  partial,  and  as  the  latter  is  often  associated  with 
involuntary  or  frequent  inicturition  it  is  overlooked 
by  the  patients,  and  may  be  mistaken  by  the  surgeon 
unless  he  remembers  that  in  the  great  majority  of 
cases  dribbling  arises  from  overfloiv. 

Comflele  retention  has  to  be  distinguished  from 
suppression,  ruptured  bladder,  and  extravasation  of 
urine.  It  is  characterized  by  the  presence  of  a  full 
bladder,  as  felt  per  rectum  and  above  the  piibes,  and 
usually  by  a  painful  desire  to  pa.ss  water,  while  the 
introduction  of  a  catheter  is  followed  by  the  escape 
of  a  large  quantity  of  urine,  relief  of  the  pain,  and 
disappearance  of  the  bladder  tumour.  In  the  other 
conditions  there  is  no  bladder  tumour,  and,  on  passing 
a  catheter  into  the  bladder,  either  no  urine  or  onlv 
a  small  quantity  of  bloody  urme  is  drawn  off.  In 
suppression  of  urine  the  bladder  is  empty,  there  is 
no  swelling  from  the  escape  of  urine,  and  after  a 
time  there  are  characteristic  general  signs,  such  as 
coma  and  convulsions  ;  in  rupture  of  the  bladder 
there  is  a  history  of  an  accident,  or  of  long  previous 
retention  with  a  sense  of  sudden  yielding ;  and 
in  extravasation  of  urine  there  is  the  characteristic 
swelling  in  the  perineum,  scrotum,  penis,  and 
abdominal  wall.    {See  p.  632.) 

Partial  retention  is  characterized  by  frequencv  of 
micturition,  by  less  of  force  in  the  stream,  and  often 
by  dribbling  of  urine  or  inability  to  prevent  the 
escape  of  a  few  drops  of  urine  during  coughing  or 
effort.    These  symptoms  are  worse  at  night ;  after 
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the  patient  has  tried  to  empty  his  bladder,  the 
catheter  draws  off  the  residual  urine. 

The  causes  ol  retention  are  nervous,  muscular,  or 
obstructive.  Nervous  retention  is  caused  by  inliibi- 
tiou  of  the  micturition  centre  by  some  strong  stimu- 
lus, such  as  that  caused  by  an  operation  on  the  rectum  ,. 
or  m-inary  organs,  or  even  by  any  injury  or  operation, 
by  severe  pain  in  the  act  of  micturition,  as  in  acute 
urethritis,  and  also  by  hysteria  and  "  nervousness." 
The  retention  sometimes  seen  in  acute  over-distension 
may  be  due  to  exhaustion  of  the  lumbar  centre. 
Compression  of  the  brain  and  contusion  of  the  cer- 
vical and  dorsal  spinal  cord  are  other  causes  of 
"  nervous "  retention.  This  form  of  retention  is 
characterized  by  its  suddenness,  its  completeness, 
its  evident  relation  in  most  cases  to  an  injury  or 
operation,  and  by  the  absence  of  all  "  obstruction." 

Muscular  retention  is  due  to  over-distension  of 
the  bladder  paralysing  the  muscle,  to  atony  of  the 
bladder,  and  perhaps  to  prostatic  growths  interfer- 
ing with  the  action  of  the  muscle.  It  is  charac- 
terized by  being  chronic  (except  in  cases  of  acute 
distension),  generally  partial,  or  attended  with 
"dribbling,"  and  by  the  feeble  power  with  which 
the  urine  flows  from  a  catheter  ;  indeed,  the  bladder 
may  be  quite  unable  to  expel  its  contents,  and 
the  surgeon  may  have  to  force  out  the  urine  by 
pressure  above  the  pubes. 

Obslnictive  retention  may  be  traumatic  or  tdw- 
pnlhic.  Fracture  of  the  pelvis,  subpubic  dislocation 
of  the  hip.  and  rupture  of  tlic  urethra  are  the  m- 
sjuries  leading  to  it.  The  idiopathic  causes  are 
calculi  and  foreign  bodies  blocking  the  passage, 
inflammatory  swellmg  or  stricture  of  the  wall  of 
the  urethra,  and  tumours  pressing  upon  and  block- 
ing up  the  passage.    The  obstruction  from  calculi, 


XLViii]     EXAMINATION  OF  UEINE 


681 


etc.,  is  sudden  ;  from  iuflammation  it  is  acute  and 
attended  with  other  obvious  signs,  such  as  pain, 
swelling,  and  discharge';  from  stricture  or  tumour  it 
is  chronic,  and  is  preceded  by  difficulty  in  micturition 
or  diminution  in  the  force  or  size  of  the  stream. 
The  history  of  the  case  and  the  age  of  the  patient 
usually  suffice  to  enable  the  surgeon  to  diagnose 
the  case  ;  the  previous  occurrence  of  urethral  dis- 
charge, or  of  a  small  or  feeble  stream,  of  pain  after 
micturition,  or  renal  colic,  or  the  operation  of  lithot- 
rity,  is  to  be  inquired  for.  In  children,  retention  is 
most  often  due  to  impaction  of  a  calculus  ;  in  young 
men,  to  urethritis,  prostatitis,  or  abscess  ;  in  middle- 
aged  men,  to  stricture  ;  and  in  elderly  men,  to 
hypertrophy  of  the  prostate  or  to  stone. 

Examination  oi  the  urine. — An  examination 
of  the  urine  in  disease  of  the  kidneys  or  urinary 
passages  should  afford  an  answer  to  two  questions — 
(1)  Are  the  kidneys  discharging  their  excretory 
functions  properly  ?  (2)  Are  any  abnormal  sub- 
stances added  to  the  urine  ?  The  first  question  can, 
as  a  rule,  be  answered  by  determining  the  total  daily 
excretion,  its  specific  gravity,  reaction,  colour,  and 
the  amount  of  urea  it  contains.  In  some  cases,  in 
addition,  it  is  of  importance  to  estimate  the  amount 
of  urea  in  the  blood.  To  answer  the  second  ques- 
tion, test  for  the  presence  of  albumin,  blood,  pus, 
and  sugar  ;  search  for  tube-casts ;  examine  micro- 
scopically any  deposit  present,  and  examine  the 
urine  for  organisms. 

Albuminuria  may  be  due  to  the  admixture  of  blood 
or  pus  with  the  uxine,  or  to  some  condition  of  the 
kidneys,  their  blood-vessels,  or  the  blood,  lead- 
ing to  a  filtration  of  blood-serum.  Wherever  albu- 
minuria is  unattended  with  the  presence  of  blood- 
or  pus-cells  in  the  urine,  it  is  due  to  some  fault  in 
w* 
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the  renal  excretion ;  this  diagnosis  is  corroborated  if 
"  tube-casts  "  of  any  kind  are  found.  And  where 
the  amount  of  albumin  is  out  of  proportion  to  the 
number  of  blood-  or  pus-cells  seen,  the  same  infer- 
ence is  to  be  drawn. 

HEematuria  is  most  certainly  shown  by  the  detec- 
tion of  blood-corpuscles  in  the  urine.  The  surgeon 
must  then  decide  the  source  of  the  blood,  whether 
urethral,  vesical,  or  renal.  If  the  blood  escapes 
involuntarily  and  independently  of  the  act  of 
micturition,  or  passes  with  the  first  few  drops 
of  urine  only,  or  if  the  escape  of  m'ine  is  preceded 
by  the  passage  of  a  long  clot  the  size  and  shape 
of  the  urethra,  the  blood  is  urethral.  The  most 
common  causes  of  urethral  hasmorrhage  are  mjury 
and  catheterism. 

When  the  blood  flows  only  with  the  last  drops  ot 
urine,  it  certainly  comes  from  the  prostate  or  neck  oj 
the  bladder,  and"  its  cause  will  be  inflammation  or 
congestion  of  the  prostate,  or  calculus.  The  history 
of  the  case,  particularly  the  existence  of  ui'ethritis 
or  of  stricture,  the  examination  of  the  prostate  or, 
the  passage  of  a  sound,  wiU  decide  the  diagnosis. 

In  extensive  bleeding  from  the  p-ostaie  the  blood 
flows  back  into  the  bladder,  and  it  is  not  then  to 
be  distinguished  from  vesical  hfemorrhage  except  by 
other  signs  of  prostatic  disease.  When  the  blood 
is  not  intimately  mixed  with  the  mine,  but  becomes 
more  abundant  towards  the  end  of  the  act,  or  when 
the  urine  contains  flat  or  irregular-shaped  clots,  or 
is  reddish   m  colour,  it  is   fi'om   the  rroslate  or 

bladder.  .  , 

The  causes  of  vesical  hccmorrhagc  are  stone  m  I  lie 
bladder,  vesical  tumours,  acute  cystitis,  tuberculous 
and  cancerous  ulceration  of  the  bladder,  schistoso- 
miasis (bilharziosis),  rupture  of  a  vesical  vanx, 
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and  perhaps  hfemopliilia,  purpura,  and  scurvy. 
The  hsemorrhage  from  stone  is  often  small  in 
amount,  intermittent,  especially  excited  by  exercise, 
and  accompanied  by  the  characteristic  pain,  etc. 
Hajmorrhage  from  villous  tumour  comes  on  sud- 
denly without  obvious  cause,  is  often  exceedingly 
profuse,  and  after  continuing  for  a  while  ceases 
equally  abruptly  and  may  not  recur  for  a  long  time. 
In  some  cases  the  bleeding  occurs  during  the  act  of 
micturition,  and  as  the  urine  is  passed  it  becomes 
more  and  more  bloody  until  at  last  pure  blood 
flows  when  the  bladder  is  comjDressuig  the  very  vas- 
cular growth.  In  malignant  tumour  of  the  bladder 
the  hfemorrhage  is  more  frequent  but  less  abundant, 
and  pain,  frequency  of  mictui'ition,  and  cachexia 
are  marked.  The  hfemorrhage  of  acute  cystitis  is 
moderate  in  amount  and  accompanied  by  intense 
pain  and  frequency  of  micturition,  and  the  urine 
contains  mucus  and  pus.  In  tuberculous  ulceration 
the  blood  is  small  in  amount  and  mixed  with  pus, 
and  there  may  be  signs  of  tubercle  in  the  kidney, 
prostate,  testicle,  or  vesiculte  seminales.  The  tubercle 
bacillus  must  be  sought  in  the  urine — it  is  not 
easily  found.  The  haemorrhage  due  to  the  schistosoma 
is  usup,lly  sUght  in  amount  and  frequently  recurring  ; 
the  ova  of  the  parasite  are  found  in  the  urine. 
Vesical  varix  is  a  very  rare  condition  characterized 
by  occasional  profuse  hfemorrhages,  and  is  only  to 
be  diagnosed  when  the  varix  is  seen  through  the 
cj^stoscope.  Other  signs  of  purpura,  scurvy,  and 
hcemo'philia  accompany  bleeding  from  these  causes. 

Where  the  blood  is  intimately  mixed  with  the 
urine,  or  the  urine  has  a  smoky  thit,  or  there  are 
long  narrow  clots  ("  casts "  of  the  ureter),  it  is 
certainly  rcjial  in  origin.  The  cysto.scope  must  be 
used  to  determine  whether  the  bleeding  is  from  one 
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or  both  kidneys.  Very  profuse  renal  or  prostatic 
hsemorrhci  ge  may  closely  simulate  vesical  bsemor- 
rhage,  and  is  only  to  be  distinguished  by  other  signs  of 
disease  of  these  organs. 

Renal  heemorrhage  may  be  due  to  injury,  acute 
inflammation,  infarction,  stone,  tubercle,  growths, 
parasites,  or  blood  changes.  The  history  of  the  case 
decides  whether  it  is  due  to  injury.  When  due  to 
inflammaiion  it  is  accompanied  by  excess  of  albumin, 
by  tube  casts,  and  is  usually  associated  with  oedema 
and  other  signs  of  blood  change.  Ha3morrhage  due 
to  stone  is  chiefly  characterized  by  its  being  increased 
by  exercise  or  movement,  by  the  pain,  and  some- 
times by  the  passage  of  gravel.  Hajmorrhage  due 
to  tubercle  is  recognized  by  the  detection  of  tubercle 
bacilli  in  the  urine,  by  the  presence  of  tuberculous 
disease  elsewhere,  by  fever,  and  by  the  admixture 
of  pus  with  the  blood  ;  the  hsemorrhage  is  usually 
slight.  The  haemorrhage  of  renal  tumour  may  be 
very  profuse  or  very  slight  ;  in  papilloma  of  the  pelvis 
it  is  profuse  as  in  the  similar  disease  of  the  bladder, 
and  there  are  abundant  epithelial  cells  in  the  urine  ; 
there  may  be  no  renal  tumour  to  be  felt,  and  in 
any  case  the  palpable  swelling  is  but  slight.  The 
signs  of  hcBmofhilia,  scurvy,  furjmra,  fever,  ajid  the 
causes  of  renal  congestion  are  so  apparent  that  the 
diagnosis  of  haemorrhage  from  these  sources  is  easy. 
Hsemorrhage  as  a  part  of  chyluria  is  recognized  by 
the  fibrinous  coagula,  the  milky  colour  due  to  fat, 
and  possibly  by  the  detection  of  tilai-ia^  in  the  blood. 

In  all  cases  of  hsematuria,  in  which  ju'ithor  the 
history,  e.g.  of  an  injury,  nor  tlic  result  of  a  ,sim]ih' 
physical  examination,  e.g.  the  detection  of  an  en- 
larged prostate,  nor  a  reiial  tumour,  renders  the  cause 
of  the  bU'cdiug  obvious,  a  cystoscopic  examiiuitiou 
must  be  made  at  the  eiirhest  possible  moment. 
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If  postpoiiod  until  the  hlocding  has  coasod,  tho 
diagnosis  may  be  rendered  more  difficult. 

Pyuria. — Pus  is  a  frequent  addition  to  urine,  and 
is  recognized  by  turbidity  of  the  urine,  by  the  pre- 
sence of  albumin  and  pus  cells,  and,  when  the  pus 
deposits  in  quantity,  by  the  fact  that  liquor  potassaa 
converts  this  deposit  into  a  very  ropy,  tenacious 
fluid.  The  addition  of  ozonic  ether  to  purulent 
urine  causes  free  and  continued  efTervescence.  If 
the  pus  escapes  from  the  penis  independently  of 
micturition,  it  is  urethral,  due  either  to  urethritis  or 
to  abscess  opening  into  the  urethra.  A  sudden  dis- 
charge of  pus  in  the  urine  indicates  the  bursting  of 
an  abscess,  the  seat  of  which  will  be  shown  by  swell- 
ing and  pain  ;  if  the  act  of  micturition  ends  in  the 
passage  of  a  small  quantity  of  pus,  it  points  to  sup- 
puration in  the  prostate.  The  passage  of  very  ropy 
muco-fus  in  alkaline,  fovd-smelling  urine  shows  that 
there  is  cystitis.  Pus  in  large  quantity  in  acid  urine  is 
derived  Iiom  the  pelvis  of  the  kidney,  or  more  rarely 
from  an  abscess  opening  into  the  bladder  or  ureter. 
B.-coli  bacilluria  may  be  recognized  by  the  char- 
acteristic opalescence  of  acid  urine ;  the  bacillus, 
like  other  organisms,  must  be  identified  by  bacterio- 
logical methods. 

The  mucus  of  urine  is  increased  in  inflammation 
of  any  part  of  the  urinary  tract.  Semen  may  be 
found  in  urine,  especially  after  a  seminal  emission. 
The  passage  of  flatus  or  of  f cecal  matter,  the  latter 
recognized  by  the  animal  and  vegetable  fibres  and 
cells  as  well  as  by  its  colour,  consistence,  and  odour, 
shows  that  there  is  a  communication  between  the 
nlimentary  canal  and  the  bladder  ;  this  condition  is 
usually  attended  with  extreme  pain,  and  it  generally 
leads  on  to  cystitis.  The  surgeon  must  endeavour 
to  determine  what  part  of  tlje  intestine  opens  into 
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I  ho  bladdei-  by  the  amount,  the  coluur,  and  the  coii- 
.sisteaee  of  the  iivx-nl  matter,  ui'  l)y  tlie  rapidity  with 
wJiieh  such  a  suhstanee  as  cliarcoal  given  by  the 
Jiiouth  i.s  recognized  in  the  mine.  The  communica- 
tion may  be  a  congenital  malformation,  but  it  i.s  more 
often  due  to  cancerous  idceration,  to  typhoid  ulcera- 
tion, or  to  pelvic  abscess;  the  history  of  the  case 
clears  np  the  dia-gnosis.  As  a,  secpiel  to  an  attack  of 
appejidicitis  the  appendix  Jnay  form  a  communication 
with  (he  l)huhler,  and  intermitteJitly — perhaps  at 
vej'v  h>ng  ijdci'vals — discharge  a  small  amount  of 
fa-cal  matter  into  tlie  bladder.  For  tiie  fliagnostic  sig- 
nificance of  bile  or  siij/ar  in  the  urim^  and  of  the 
various  cri/slalliHe  depusils,  the  reader  must  refer  to 
other  worivs.  The  passage  of  hair  or  of  masses  of 
sebaceous  matter  indicates  the  ojjening  of  a  (Irnnnnl 
cijd  \\\io  some  part  of  the  urijiary  apparatus.  EcJiiiio- 
coLXUti  hooJyicts  and  hydaiid  vesidci;  have  been  found 
in  the  urine. 

Examinaliou  oi  Ihc  urethra.— For  malforma- 
tions of  the  urethra,  see  Chap.  XLIII. 

The  size  and  condition  of  the  orifice,  and  the 
presence  of  discharge,  if  any,  are  to  be  noticed. 
The  orifice  may  be  too  small  [driclure).  A  cyst  or 
a  wart  may  project  fi'om  it,  or  its  edges  may  be 
the  seat  of  chancre  or  of  cpiUuiioma.  Should  the 
orifice  be  swollen  and  covered  with  a  gummy  dis- 
charge, and  be  the  seat  of  itching,  and  these  signs 
have  appeared  two  to  seven  days  after  coitus,  it  is 
the  initial  stage  of  acute  urethritis.  If  there  is  an 
abundant  thick  yellow  or  greenish  discharge,  and 
the  penis  is  swollen,  and  the  urethra  feels  firm  and 
tender,  there  is  acatc  urethritis  ;  when  the  dischaigc 
becomes  milky  in  colour,  and  the  pain  and  swelling 
subside,  It  is  chronic  urethritis  ;  and  if  the  discharge 
consists  only  of  shreds  voided  in  the  iirst  portion 
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of  the  mine,  or  of  a  drop  of  gummy  discliarge  at 
the  meatus,  seen  perhaps  only  in  the  morning,  it  is 
cjleeL  In  all  these  cases  the  gonococcus  must  be 
sought  for  in  the  discharge.  If  the  discharge  is 
sanious,  and  an  ulcer  is  seen  just  within  the  orifice, 
it  is  a  soft  chancre.  A  sero-purulent  discharge  with 
little  or  no  pain,  associated  with  a  firm  lump  in  the 
urethra  near  the  orifice,  and  multiple  enlargement  of 
the  inguinal  glands,  and  followed  by  sore  throat  and 
a  rash,  is  due  to  a  hard  chancre.  Gonorrhcea  is  dis- 
tinguished from  other  forms  of  urethritis  by  the 
presence  of  the  gonococcus  in  the  discharge.  A 
painless  muco-purulent  discharge  is  sometimes  seen 
in  secondary  syphilis.  Gouly  urelhrilis  is  to  be  dis- 
tinguished by  the  history  and  concomitant  affections 
and  by  the  absence  of  the  gonococcus.  Gleel  may  be 
caused  by  chronic  urethritis  or  prostatitis,  by  a 
stricture,  or  by  a  urinary  fistula. 

Now  let  the  surgeon  pass  his  fingers  back  along 
the  urethra  to  the  perineum  :  it  may  be  swollen 
and  tender  in  acute  urethritis,  or  hard  and  knotty 
in  severe  stricture ;  if  a  painful  and  tender,  ill- 
defined  firm  swelling  is  felt  in  the  anterior  perineum, 
it  is  a  perineal  abscess ;  in  its  later  stages  fluctuation 
may  be  felt.  A  similar  swelling  with  much  surround- 
ing oedema  may  be  found  over  the  urethra  where  it 
is  covered  by  the  scrotum,  the  pus  being  under  the 
eiaculator  urinte  muscle;  sucli  an  abscess  will  point 
at  the  root  of  the  penis. 

An  examination  of  the  urethra  with  the  urethro- 
scope enables  the  surgeon  to  note  the  presence  and 
exact  position  of  granulations,  ulcers,-  erosions,  dis- 
tended follicles,  and  of  liyperaimia  of  the  mucous 
membrane,  and  so  to  determine  the  site  and  character 
of  the  lesion  responsible  for  the  persistence  of  a 
chronic  uretliiitis. 
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If  a  youiig  or  middle-aged  man  complains  of 
difficulty  in  micturition,  with  loss  of  force  of  the 
stream,  forking  of  the  stream,  or  dribbling  at  the 
end  of  micturition,  or  of  retention,  and  there  is  a 
history  of  a  previous  attack  of  gonorrhoea  or  of  injury, 
there  is  probably  a  stricture  of  the  urethra.  This  may 
be  due  to  spasm  of  the  extrinsic  muscles  of  the  urethra, 
congestion  of  the  mucous  membrane,  or  organic 
narrowing  of  its  lumen.  Any  two  of  these  causes 
may  be  present  together.  Pure  spasmodic  stricture 
is  rare  ;  cases  of  retention  of  urine  after  rectal  or 
perineal  operations  are  said  to  be  due  to  this  con- 
dition. The  more  probable  cause  is  inhibition  of  the 
bladder.  Congestive  stricture  may  be  diagnosed  if  a 
patient  during  the  early  stage  of  gonorrhosa  is  sud- 
denly seized  with  retention,  and  examination  of  the 
prostate  is  negative.  It  is  unnecessary  and  bad 
practice  to  pass  a  catheter  or  bougie  in  this  case. 
Organic  stricture  may  be  suspected  if  the  patient 
gives  a  history  of  gonorrhoea  some  years  previously, 
or  of  injury  to  the  perineum,  and  of  progressive  diffi- 
culty in  passing  urine,  characterized  by  having  to 
strain  to  commence  the  act,  and  also  by  enfeeble- 
ment  and  distortion  of  the  stream,  culminating 
perhaps  in  retention  or  dribbling  of  urine,  the  ac- 
companying retention  being  unrecognized  by  the 
patient.  The  diagnosis  is  confirmed  by  passing  a 
catheter  or  bougie  and  demonstrating  an  actual 
narrowing  of  the  urethra. 

An  attempt  should  first  be  made  to  pass  a  full- 
sized  instrument.  If  obstruction  is  cncoimtered 
within  6  in.  of  the  meatus  a  stricture  is  present. 
The  surgeon  has  to  determine  the  position,  size, 
and  number  of  the  narrowings.  This  examination 
is  best  made  with  "  acorn  "  or  "  bullet-headed  "  in- 
stnnuents,  successively  smaller  sizes  behig  used  midl 
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the  largest  is  foiuid  which  can  be  passed  through  the 
stricture  or  strictures  into  the  bladder. 

If  in  passing  a  catheter  a  coarse  grating  is  felt,  it 
shows  that  there  is  a  urethral  or  prostatic  calculus, 
and  the  exact  position  at  which  the  grating  occurs,  as 
measured  by  the  stem  of  the  catheter,  distinguishes 
between  these  two.  The  soft  grating  felt  in  passing 
an  instrument  through  an  old  tough  stricture  must 
not  be  mistaken  for  a  calculus.  If,  as  the  catheter  is 
jiasscd,  a  sudden  flow  of  pus  occurs,  it  shows  that  a 
periurethral  abscess  has  been  opened  ;  these  are  most 
commonly  prostatic,  but  the  position  of  the  abscess  is 
easily  ascertained  by  the  detection  of  swelling.  If  on 
passing  a  catheter  the  shaft  is  found  to  deviate  from 
the  middle  line,  or  the  instrument  passes  in  to  its  full 
length  without  reaching  the  bladder  (except  in  cases 
of  prostatic  hypertrophy),  pass  the  finger  into  the 
rectum,  and  if  the  catheter  is  felt  to  be  very  super- 
ficial, or  to  one  or  other  side  of  the  middle  line, 
it  has  entered  a  false  passage.  If,  when  the  surgeon 
is  trying  to  overcome  an  obstruction,  the  catheter 
suddenly  slips  on  with  a  soft  grating  sensation,  and 
blood  escapes,  he  knows  that  he  has  made  a  false 
passage ;  an  instrument  is  never  grasped  by  a  false 
passage  as  it  is  by  a  stricture  or  by  the  compressor 
urethras  muscle. 

Examination  of  the  proslalc. — The  condition 
of  the  prostate  can  be  investigated  (a)  by  digital  ex- 
amination with  the  finger  in  the  rectum,  (b)  by  the 
passage  of  catheters  or  bougies,  (c)  by  the  cystoscopc, 
and  (d)  by  the  X-rays.  The  facts  to  Ijc  noted  are 
its  size,  shape,  and  consistence,  its  mobility  in  the 
pelvis,  its  tenderness,  and  its  opacity  to  X-rays.  The 
following  affections  of  the  prostate  can  be  diagnosed  : 
Acute  prostatitis  is  diagnosed  if  a  patient  who  has 
or  has  recently  liad  acute  urethritis  complains  of 
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deep-seated  perineal  pain,  and  a  finger  in  the  rectum 
finds  the  prostate  to  be  uniformly  enlarged,  hot, 
and  tender.  If  in  a  similar  case  the  swelling  of  the 
prostate  is  soft  and  fluctuating,  there  is  a  frosiatic 
abscess.  Retention  of  urine  may  occur  in  eitlier  of 
tliosii  conditions.  Acute  jirostatitis  may  also  follow 
clumsy  instrumentation. 

Chronic  prostatitis  is  a  common  cause  of  gleet.  It 
is  to  l)e  diagnosed  if  in  a  patient  with  a  chronic 
urethral  discharge  the  pi'ostate  is  felt  to  be  slightly 
enlarged,  and  massage  of  the  gland  with  the  finger 
in  the  rectum  causes  a  diminution  in  size,  and 
the  first  few  ounces  of  urine  passed  immediately 
after  contain  flakes  of  dischai'ge  from  the  prostatic 
crypts. 

Prostatic  calculi  rarely  give  rise  to  marked  symp- 
toms. The  diagnosis  is  usually  made  either  by  their 
being  felt  by  the  finger  in  the  rectum  or  by  the 
characteristic  gratmg  on  passing  a  catheter.  Their 
presence  can  l)c  shown  by  the  X-rays. 

Chronic  enlargement  of  the  prostate. — If  a  patient 
over  50  years  of  age  complains  of  difficulty  of  mic- 
turition, delay  in  starting  the  act,  and  of  frequency 
more  marked  by  night  than  during  the  day,  and 
the  passage  of  a  catheter,  other  than  a  large  coude, 
is  difficult  and  reveals  increase  in  length  of  the 
urethra,  and  the  presence  of  more  or  less  residual 
urine,  chronic  enlargement  of  the  prostate  is  to  be 
suspected.  The  diagnosis  is  confirmed  if  the  pros- 
tate is  felt  to  be  definitely  enlarged,  or  if  the  cysto- 
scope  I'eveals  a  projection  into  the  bladder  just 
behind  the  internal  meatus.  If  the  enlarged  glaud 
has  a  smooth  surface  and  is  movable  in  the  pelvis, 
it  is  an  iidenomalous  or  simple  enlargement.  If,  on 
the  olli.T  hand,  the  prostate  is  very  firm,  irregular, 
and  nodular,  and  the  lateral  limits  of  the  gland 
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are  ill  dclined  and  it  is  Hxcd,  the  eniargeuient  is 
due  to  carcinoma  of  the  prostate. 

One  or  iTiore  of  the  following  complications  of 
enlarged  prostate  are  commonly  present,  and  their 
symptoms  are  then  added  to  those  enumerated 
above,  viz.  ha;maturia,  cystitis,  retention,  and  vesical 
calculus.  It  is  to  be  noted  that  haiiiiaturia  occurs 
earlier  and  is  more  profuse  in  simple  tluui  in  malig- 
nant enlargement  of  the  gland. 

Exsiniiiiatioii  of  Ihc  bhithler.—  In  addition  to 
the  oidiiiary  methods  of  examination  by  palpation, 
percussion,  etc.,  the  condition  of  tiic  bladder  may 
be  investigated  by  the  passage  of  instruments,  especi- 
ally the  sound,  by  the  X-rays  and  the  cystoscope. 
The  proper  use  of  this  latter  instrument  is  attended 
by  no  risk  to  the  patient,  and  the  information  it 
is  capable  of  yielding  is  so  important  that  its  use 
should  be  a  routine  measure  in  the  diagnosis  of 
vesical  and  also  of  renal  affections. 

The  following  affections  of  the  bladder  may  be 
met  with  : 

Ectopia  vesicse  is  a  congenital  abnormality  charac- 
terized by  failure  of  development  of  the  anterior 
vesical  wall,  and  separation  of  the  pubic  bones.  The 
bladder  appears  as  a  raw  red  surface  discharging 
mucus,  on  which  the  two  ureteric  orifices  are  to  be 
seen  dribbling  urine.  The  external  genitals  are 
always  grossly  abnormal. 

Sacculus  of  the  bladder  may  be  a  congenital  con- 
dition or  may  be  acquired  secondarily  to  stricture 
of  the  urethra  or  other  condition.  It  may  be  found 
in  a  hernial  sac,  or  appear  as  a  dull  cystic  swelling 
above  the  pubes,  not  altered  when  the  bladder  is 
emptied  by  a  caJheter,  but  discharging  urine  by 
the  catheter  when  pressure  is  made  on  it;  or  it  may 
be  seen  in  a  cystoscopic  examination.    In  cases  of 
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doubt  the  bladder  should  be  filled  with  collargol 
or  sodium  bromide  solution  and  then  examined  with 
the  X-rays. 

Acute  cystitis  is  diagnosed  when  the  urine  contains 
pus  and  mucus,  is  alkaline  in  reaction,  and  there  is 
marked  frequency.  The  patient  complains  of  pain 
above  the  pubes  and  deep  in  the  permeum.  The 
pain  is  sometimes  agonizing  and  accompanied  by 
severe  strangury.  A  cystoscopic  examination  should 
not  be  made  in  this  condition,  but  the  urine  should 
be  examined  bacteriologically  and  the  cause  of  the 
condition  determined.  There  may  be  a  history  of 
passage  of  instruments  or  of  disease  of  other  parts 
of  the  urinary  tract.  The  absence  of  organisms  in 
a  smear  made  from  the  purulent  sediment  of  the 
urine,  strongly  suggests  a  tuberculous  condition, 
and  it  is  not  uncommon  for  the  initial  infection  of 
the  bladder  with  tubercle  bacilli  to  show  itself  as 
an  acute  cystitis. 

If  the  patient  is  acutely  ill,  and  the  iirme  in  addi- 
tion contains  shreds  of  bladder  mucous  membrane  m 
quantities  of  pus,  the  condition  is  membranous  cystitis. 

Ctironic  cystitis  is  characterized  by  moderate  fre- 
quency, and  an  alkaline  urine  with  some  pus  and 
mucus  ;  it  usually  occurs  as  a  sequel  to  calculus,  stric- 
ture, catheterism,  growths  in  the  bladder,  or  en- 
larged prostate.  A  complete  diagnosis  involves  the 
rec'ognition  of  the  ]3rimary  trouble,  and  also  of  the 
organisms  present  in  the  urine.  A  special  form  of 
chronic  cystitis  is  luherculous  cystitis ;  this  is  almost 
invariably  secondary  to  tuberculous  disease  of  the 
kidney  or  genital  tract.  It  is  to  be  suspected  m 
such  cases  if  there  is  frequency  accompanied  by 
tubercle  bacilli  in  the  urine.  The  detection  of  tliese 
organisms  is  difficult,  and  may  only  be  accomplished 
by  iiiociilnlinL^  a  nuinea-pig  and  awaiting  tlie  (|e- 


Fig.  1. — Calculus  in  bladder  (p.  693). 


Fig.  2.— Calculus  in  kidney  (p.  695). 
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velopment  of  tuberculous  lesions.  TJie  diagnosis  is 
confirmed  by  the  cystoscope.  This  examination  re- 
veals, according  to  the  stage  of  disease  of  the 
bladder,  either  (a)  localized  patches  of  injection  of 
the  mucous  membrane  in  the  neighbourhood  of  the 
ureteric  orifices,  (b)  scattered  grey  tubercles  in  the 
same  region,  or  (c)  definite  ulcers  with  ragged  edges 
possibly  involving  the  orifices  themselves.  The 
bladder  in  these  latter  cases  is  extremely  irritable, 
there  is  great  pain  preceding  micturition,  and  the 
capacity  of  the  bladder  is  greatly  reduced. 

Vesical  calculus  is  to  be  suspected  if  the  patient 
complains  of  pain  felt  above  the  pubes  or  referred 
to  the  end  of  the  penis,  the  pain  being  greatest  to- 
wards the  end  of  micturition,  exaggerated  by  exer- 
cise and  relieved  by  rest,  and  if  in  addition  there 
is  frequency  most  marked  during  the  day,  with  a 
history  of  occasional  slight  hsematuria.  In  rare  cases 
the  patient  may  have  noticed  that  in  passing  water 
the  stream  is  suddenly  checked,  starting  again  after 
some  change  of  position. 

The  diagirosis  can  be  confirmed  (a)  by  a  skiagram 
(Plate  XVII.,  Fig.  1),  which  shows  the  number  and 
approximate  size  of  the  stones  if  present — pure  uric- 
acid  calculi  cast  no  shadow  with  the  X-rays ;  (6) 
by  the  use  of  the  sound,  and  (c)  by  the  cystoscope. 
In  using  a  sound,  care  must  be  taken  to  ensure  that 
the  sound  is  in  the  bladder  and  that  every  part  of 
the  bladder  is  explored.  The  resistance  of  a  tumour 
or  of  the  bones  of  the  pelvis,  or  the  soft  grating 
of  phosphatic  deposits  on  the  bladder  -walls^  must 
not  be  mistaken  for  the  audible  "  click  "  of  the  sound 
against  a  stone.  On  the  other  hand,  a  stone  which 
is  covered  with  a  thick  deposit  of  mucus  may  not 
give  a  "  click,"  and  if  in  a  sacculus  a  stone  may  be 
missed  by  the  sound. 
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The  cystoscope  enables  one  to  explore  the  whole 
bladder  and  to  determine  not  only  the  presence 
of  a  calculus,  but  also  its  position,  whether  free  or 
in  a  sacculus,  the  number  and  size,  the  probable 
composition,  and  also  the  state  of  the  bladder-wall 
— points  which  all  have  an  important  bearing  upon 
treatment. 

An  examination  of  the  urine  in  cases  of  stone 
is  of  importance  chiefly  as  showing  the  degree  of 
cystitis  present  and  the  functional  activity  of  the 
kidneys.  The  surface  of  the  stone  will  be  formed 
of  the  salts  least  soluble  in  the  urine.  Where,  as 
frequently  happens,  this  has  varied  from  time  to 
time,  the  stone  will  be  a  mixed  one  with  concentric 
layers  of  different  composition. 

Tumours  of  the  bladder  first  show  their  presence 
by  hsematuria,  and  the  first  step  in  the  diagnosis, 
therefore,  is  to  determine  that  the  hasmaturia  is  of 
vesical  origin.  In  the  case  of  simple  tumour  of  the 
bladder,  i.e.  villous  papilloma,  the  hasmatm-ia  is 
painless  and  profuse,  lasting  a  few  days  and  recm- 
ring  after  a  varying  interval.  The  patient  is  usually 
yoimg  or  middle-aged.  The  diagnosis  is  confirmed 
by  finding  portions  of  the  growth  in  the  urine  and 
by  the  cystoscope.  When  tumour  is  complicated  by 
cystitis,  pain  and  frequency  occur.  In  addition  to 
detecting  the  presence  of  the  growth,  a  cj-stoscopic 
examination  should  determine  whether  it  is  pedun- 
culated or  sessile,  and  how  large  an  area  of  the 
bladder  mucosa  is  involved.  In  malignant  tumo\ir 
of  the  bladder,  i.e.  carcinoma,  the  patient  is  usually 
past  middle  life,  the  hEematmia  is  more  constant  and 
less  profuse,  and  pain,  exaggerated  by  micturition, 
appciirs  sooner  or  later.  The  tumour  may  be  felt 
from  Mie,  rectum  or  bimanually.  The  cystoscope 
reveaJs  n,    fimtral  iii'j   ulcerated   mass   covered  with 
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shreds  of  mucus  and -possibly  pliosphatic  concretions, 
au  appearance  that  is  closely  simulated  by  some  cases 
of  oedematous  cystitis.  Malignant  tumours  of  the 
bladder  are  always  complicated  by  cystitis,  and  some- 
times by  retention,  stone,  and  recto-vesical  listula. 

Fisiula  of  the  bladder. — As  a  result  of  the  ulcera- 
tion of  a  tumour  of  the  rectum  or  bladder,  or  typhoid 
ulceration  of  intestine,  or  local  peritonitis,  e.g.  appe]\- 
dicitis,  and  rarely  as  a  consequence  of  oedematous 
softening  of  the  bladder- wall  in  cystitis,  a  com- 
munication may  be  formed  between  the  bladder  and 
the  intestinal  canal.  This  is  shown  by  the  passage 
of  faecal  matter  and  flatus  per  urcthranj.  With 
the  cystoscope  the  position  and  size  of  the  opening 
in  the  bladder  may  be  seen. 

Examiiiatiou  oi  the  kidneys.  —  Besides  ex- 
amination of  the  kidneys  by  palpation,  percussion, 
and  examining  the  urine,  three  special  methods  are 
available  in  the  diagnosis  of  renal  affections.  The 
X-rays  are  used  to  determine  the  presence  of  calculi  in 
the  kidneys  (Plate  xvii..  Fig.  2)  and  ureters,  and  also, 
after  the  injection  into  the  renal  pelvis  of  collargol 
or  sodium  bromide,  both  of  whicli  in  10  per  cent, 
solution  are  opaque  to  the  X-rays,  to  maj)  out  the 
position  and  shape  of  the  pelvis,  calyces,  and  ureters. 
This  latter  method  of  examination  is  known  as  pyel- 
ography. The  cystoscope  is  used  to  examine  the 
ureteric  orifices,  and  also  to  enable  ureteric  catheters 
to  be  passed  through  which  the  renal  pelvis  is  injected 
or  separate  specimens  of  urine  are  collected  from  each 
kidney.  This  segregation  serves  the  twofohl  purpose 
of  allowing  the  surgeon  to  detect  abnormal  constit- 
uents in  one  or  other  specimen,  and  to  compare 
the  functional  capacity  of  the  two  kidneys. 

The  functional  activity  of  one  or  both  kidneys  may 
be  tested  by  any  of  the  following  methods  :   1.  By 
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estimating  the  amount  of  urea  excreted  by  each  kidney 
in  a  given  time.    This  is  best  done  by  estmiatmg 
the  urea  content  of  specimens  collected  one  and 
two  hours  respectively  after  the  ingestion  of  15  grm 
of  urea— the  uiea-concentration  test.    If  the  renal 
function  as  a  whole  is  in  question,  this  test  should 
be  combined  with  an  estimation  of  the  blood-urea. 
2  By  determining  the  time  of  the  first  appearance 
of  sii'rar  in  the  urine,  and  the  total  amount  of  it 
passed  in  two  hours  after  the  subcutaneous  injection 
of  5  mg.  of  phloridzin.    3.  If  a  solution  contanmg 
6  mg.  of  phenol-sulphone-phthalein  is  mjected  either 
into  the  buttock  or  into  a  vein,  the  time  of  its  first 
appearance  in  the  urine  and  its  maximum  excretion 
can  be  noted  colorimetrically.        ,  ,     , ,  ,      i  i 
To  examme  the  kidney,  one  hand  should  be  placed 
under  the  loin  and  the  other  in  front,  and  the  patient 
should  then  breathe  deeply  and  regularly.    By  this 
means  its  size,  its  slmfe,  its  mohUity,  its  consistence, 
and  any  unusual  tenderness  of  the  organ  can  be  ap- 

^'^^The^  following  surgical  conditions  of  the  kidney 
and  ureter  may  be  met  with  : 

Hydronephrosis. 

Pyonei^hrosis. 

Calculus. 

Pyelitis. 

Tuberculous  nephritis. 

Suppurative  pyelonephritis. 

Tumours  (including  movable  kidney). 
Hydronephrosis  (Plate  xix.,  Fig.  D-^^f  f 
the  pelvis  and  calyces  follows  partial  obstruction 
£^1^  pissage  of  uriL  from      kuineyt.  fie^^^ 
If  the  obstruction  be  '^^^ve  the  b  adder  miU^^^^^^^^^^^ 
hydronephrosis  rapidly  results  ;  if  it  be  at  the  neck 
of  the  b  adder  or  m  the  urethra,  the  distension  does 


Fig.  1. — PyeloiSram  :  Normal  kiiiney. 
The  arrows  point  to  catlieler  in  ureter,  to  open  .ingle  between 
tliis  and  lower  caly.v,  and  to  upper  .and  lower  calyces. 
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Fig.  2. -Pyclogrnm  :  Dilated  calyces. 

PLATE  XVIII. 
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not  occur  until  the  hypertropliy  of  the  bladder-wall 
impedes  the  flow  of  urine  through  the  ureteric  ori- 
tices-  it  is  then  always  bilateral.  It  is  clear  that 
numerous  conditions  may  give  rise  to  hydronephrosis. 
Abnormal  implantation  of  the  ureter  into  the  pelvis, 
calculus  in  the  pelvis  or  ureter,  a  growth  m  tiie 
pelvis,  kinking  of  the  ureter  when  the  kidney  is 
movable,  cicatrization  of  the  ureter  after  trauma, 
or  compression  of  the  ureter  by  an  abnormal  brancli 
of  the  renal  artery  will  produce  unilateral  hydro- 
nephrosis ;  whilst  enlarged  prostate,  stone  in  the 
bladder,  stricture  of  the  urethra,  phimosis,  malig- 
nant disease  of  bladder  or  prostate  will  produce  bt- 
lateral  hydronephrosis .  A  malignant  tumour  of  the 
cervix  uteri  infiltrating  the  cellular  tissue  at  the  neck 
of  the  bladder  may  obstruct  one  or  both  ureters. 

The  diagnosis  of  hydronephrosis  depends  upon 
the  recognition  of  the  presence  in  one  or  both  loins 
of  a  fluid  renal  tumour.  The  cause  of  the  condition 
may  be  clear  from  the  history  of  the  case,  or  complete 
examination  of  the  urinary  tract  may  reveal  one  of 
the  causative  affections  mentioned  above.  A.n  im- 
portant diagnostic  feature,  when  present,  is  the 
variable  size  of  the  tumour,  diminution  in  size  being 
accompanied  by  a  copious  flow  of  urine.  The  patient 
himself  may  be  conscious  of  the  alteration  in  size 
from  time  to  time.  "  Intermittent  hydronephrosiT?," 
as  this  condition  is  termed,  occurs  particularly  in 
movable  kidney  or  when  an  aberrant  artery  crosses 
and  presses  upon  the  ureter.  The  diagnosis  may  be 
confirmed  by  pyelography,  the  skiagram  sliow- 
ing  distension  of  the  renal  pelvis  with  greater  or 
lesser  absorption  of  the  distended  calyces  into  a 
common  cavity.  (Plate  xviii.)  In  cases  of  aberrant 
artery  the  pyelogram  is  characteristic — the  renal 
pelvis,  however   distended,   passing  down   into  a 
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conical  stalk,  with  its  apex  at  the  point  of  obstruc- 
tion. Fiom  pyonephrosis  the  diagnosis  is  only  made 
by  the  absence  of  constitutional  signs  an^l  symptoms 
and  finally  by  the  withdrawal  of  urine  free  from  pus 
from  the  affected  kidney. 

When  the  urine  is  primarily  infected  with  organ- 
isms and  there  is  partial  obstruction  to  its  outflow, 
pyonephrosis  and  not  hydronephrosis  results.  The 
presence  of  pus  in  the  distended  kidney  is  to  be 
suspected  if  the  patient  shows  signs  of  chronic  septic 
absorption,  such  as  rigors,  fever,  local  pain  and 
tjenderness,  anasmia,  wasting,  and  leucocytosis.  This 
general  state  is  simulated  by  the  renal  insufficiency 
accompanying  advanced  destruction  of  kidney  tissue. 
The  withdrawal  or  passage  of  purulent  urine  from  the 
affected  side  confirms  the  diagnosis  of  pyonephrosis. 

Renal  calculus. — The  diagnosis  of  stone  in  tlie 
kidney  is  made  by  a  consideration  of  the  history  and 
by  examination  of  the  urine  and  of  the  kidney  region 
with  the  hand  and  the  X-raj^s.  In  the  history 
73am  is  the  cardinal  symptom.  The  patient  may  com- 
plain of  either  a  dull  gnawing  pain  felt  in  the  back 
at  one  ©r  other  side  of  the  lumbar  spine,  relieved 
by  rest  and  aggravated  by  exercise,  persisting  un- 
changed for  months  or  even  years  ;  or  of  attacks 
of  very  severe  pain  known  as  renal  colic.  These 
attacks  are  often  brought  on  by  exercise  or  a  sudden 
movement;  the  pain,  of  an  intense,  sickening  char- 
acter, starts  suddenly,  is  felt  in  the  loin  but  shoots 
dawn  the  groin  to  the  testicle  of  the  affected  side, 
which  is  sometimes  drawn  up  to  the  external  abdo- 
minal ring.  Vomiting  occurs  and  is  accompanied 
by  sweating  and  faintness,  the  patient  writhing  in 
agony.  After  a  variable  time  the  pain  ceases  as  sud 
denly  as  it  began.  Followhig  such  attacks,  but  also 
independently  of  them,  there  may  occur  hasmaturia. 
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One  case  may  exhibit  either  one  or  both  of  these 
forms  of  pain,  whilst  in  a  small  number  no  pain 
is  complained  of.  In  such  cases  the  only  symp- 
toms will-  be  slight  reciu'ring  h?ematuria  and  a  small 
degree  of  frequency  by  day.  Albumin,  pus,  and 
blood  may  be  foimd  m  the  urine,  and  crystals  of 
oxalate  of  lime,  or  of  uric  acid  or  urates. 

When  the  affected  kidney  region  is  examined  by 
the  surgeon  he  will  find  tenderness.  Kenal  tender- 
ness is  best  elicited  by  introducing  the  tips  of  two 
fingers  deeply  in  an  upward  direction  below  the 
tip  of  the  last  rib,  while  the  other  hand  supports 
the  loin  behind,  and  then  insti'uctiiig  the  patient 
to  take  a  deep  breath.  Should  hydi  ouephrosis  or 
pyonephrosis  have  occurred,  the  kidney  will  be  felt 
enlarged.  Examination  of  the  segregated  urine  will 
reveal  pus  in  an  acid  urine ;  ha3maturia  varying  in 
amount,  usually  slight  and  often  only  detected  by 
finding  red  blood-cells  under  the  microscope ;  and 
crystals  either  of  calcium  oxalate,  urates,  or  uric 
acid,  according  to  the  composition  of  the  stone. 

A  good  skiagram,  taken  with  precautions  as  to 
emptying  of  the  colon,  etc.,  will  reveal  the  presence, 
position,  nurnber,  and  approximate  size  of  any 
stones  present,  with  the  exception  of  pure  uric-acid 
stones,  which,  as  already  mentioned,  do  not  throw 
a  shadow,  pyelography  can  be  used  to  deter- 
mine the  relation  of  any  doubtful  shadow  to  the 
kidney.  Difficulties  in  diagnosis  arise  from  the 
occasional  absence  of  all  symptoms,  or  from  their 
being  referred  to  the  unaffected  side,  from  the  absence 
of  any  change  in  the  urine,  and  from  a  negative 
skiagram  in  cases  of  uric-acid  stones.  The  differ- 
ential diagnosis  is  from  cases  of  oxaluria,  where  the 
pain  exactly  resembles  renal  colic  but  the  urine  is 
loaded  with  oxalate  crystals  and  red  blood-cells, 
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from  tuberculous  disease  of  the  kidney ;  and  from 
Dietl's  crises  occurring  witli  a  movable  'kidney.  On 
the  riglit  side  the  condition  is  sometimes  mistaken 
for  gall-stones,  and  vice  versa. 

Calculus  in  the  ureter  is  to  be  diagnosed  if  the  pa- 
tient gives  a  history  of  renal  stone  culminating  in  an 
attack  of  renal  colic  and  followed  by  pain  low  down 
in  the  iliac  fossa  or  groin,  with  or  without  hydro- 
nephrosis, and  a  skiagram  shows  a  shadow  in  the 
line  of  the  ureter.  (Plate  xix.,Eig.  2.)  Pyelography, 
or  the  passage  of  an  opaque  bougie,  will  demonstrate 
the  relation  to  the  ureter  of  a  doubtful  shadow.  Cysto- 
scopic  examination  may  reveal  a  stone  actually  pro- 
truding from  the  ureter,  but  more  commonly  assists 
the  diagnosis  by  showing  the  presence  of  ureteritis, 
the  orifice  of  the  affected  ureter  being  either  con- 
gested and  prolapsed  or,  in  later  stages,  retracted 
and  patulous.  In  some  cases  all  previous  history 
is  absent,  and  the  complaint  of  low  abdominal  pain 
may  suggest  disease  of  the  appendix  if  right -sided, 
or  of  th'e  uterine  appendages  in  the  female.  In 
rare  cases  the  stone  has  been  felt  in  the  ureter  per 
vaginam. 

Pyelitis  occurs  in  two  main  forms — primary,  i.e. 
in  the  absence  of  other  disease  of  the  urinary  tract; 
and  secondary,  following  upon  disease  of  the  kidney 
such  as  calculus  or  tumour,  or  infective  conditions 
of  the  bladder. 

Primary  pyelitis  is  to  be  diagnosed  if  a  patient 
complains  of  slight  chronic  or  recurring  pain  in  the 
loin,  accompained  by  moderate  frequency,  and  organ- 
isms (usually  B.  coli  communis)  in  large  quantities, 
with  or  without  pus,  arc  found  in  an  acid  urine. 
Examination  by  tire  usual  means  reveals  nothing 
else  abnormal,  but  a  pye]ogra])]i  may  slu)w  tlie  renal 
pelvis  sliglitly  enlarged  witli  an  irregular  oulhnc. 


Fig.  1.— Pyelogram  :  Hydronephrosis  (p.  696). 

The  three  lower  arrows  point  to  tlie  ureter  :   the  outer  one  to 
the  dilated  kidney,  the  one  rdjove  to  the  dil.-Ued  pelvis. 

{T/wnsfi-ll'ijU-i-rs  "  c;i'ii.'l"-0'n//arf  Sjirgeyy.") 


Fig.  2.— Cnlcilli  in  urclers  (p.  (Illl). 
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Pregnant  womeu  are  especially  liable  to  B.  coli 
pyelitis"  whicli  in  thein  produces  acute  symptoms, 
the  frequency  being  accompanied  by  severe  pain, 
fever,  and  vomiting.  It  is  also  met  with  in  those 
suffering  from  chronic  constipation,  colitis,  or  cascal 
stasis,  but  the  symptoms  in  these  cases  are  of  a 
chronic  rather  than  an  acute  type. 

Secondary  pyelitis  is  to  be  suspected  where  there 
is  much  pus  in  the  urine  in  cases  of  renal  calculus 
or  tumour,  or  in  cystitis  when  the  pain  is  referred 
also  to  the  loins,  and  the  patient's  condition  is 
unusually  grave. 

Pyelonephritis,  or  suppurative  pyelonephritis,  is  al- 
ways secondary  to  cystitis  ;  it  may  follow  operations 
on  the  bladder  or  urethra  when  infection  is  present 
or  introduced  at  the  operation  ;  it  is  to  be  diagnosed 
in  such  a  case  if  the  patient  becomes  gravely  ill, 
with  intermittent  high  fever,  rigors,  vomiting,  and 
prostration.  There  is  pain  in  both  loins,  and  pus  in 
large  quantities  in  scanty  urine.  In  the  worst  cases 
there  is  complete  suppression. 

Tuberculous  nephritis  is  diagnosed  with  some  diffi- 
culty in  its  early  stages.  The  patient  complains  of 
sliglit  intermittent  pain  in  the  loin,  and  of  gradu- 
ally increasing  frequency  of  micturition.  The  urine 
may  show  pus-cells  microscopically  and  a  few  red 
blood-cells  from  time  to  time,  and  careful  bacterio- 
logical examination  of  segregated  urine  proves  tlie 
presence  of  the  B.  tuberculosis.  In  the  early  stage 
tlie  kidney  is  not  tender,  and  the  cystoscope  reveals 
nothing  abnormal.  A  pyelograph  will  at  the  most 
only  show  the  picture  of  pyelitis.  The<arly  diagnosis 
rests  upon  finding  the  specific  bacillus  in  segregated 
specimens  of  the  urine.  As  the  disease  progresses 
the  symptoms  become  more  marked.  Pain  is  more 
pronounced,  and  the  urine  contains  more  pus  and 
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blood.  Extension  of  the  infection  to  the  bladder  is 
evidenced  by  great  freqnency,  etc.  The  cystoscope 
will  then  afford  unmistakable  signs  of  the  disease. 
Apart  from  evidence  of  tuberculous  disease  in  the 
bladder  itself,  chronic  ureteritis  is  detected  by  altera- 
tions in  the  ureteric  orifice  on  the  affected  side. 
In  advanced  and  typical  cases  the  orifice  assumes 
the  so-called  "golf -hole"  or  punched -out  appear- 
ance. The  pyelograph  picture  may  show  ulceration 
of  the  kidney  substance,  the  opaque  solution  making 
its  way  from  the  calyces  into  the  cortex  of  the  kidney. 
Tubercle  bacilli  are  found  in  increasing  numbers. 
With  progressive  disease  and  impairment  of  func- 
tion of  one  kidney,  compensating  hypertrophy  of  the 
other  takes  place.  Such  an  enlarged  kidney  may 
be  easily  palpable,  and  the  seat  of  pain  and  tender- 
ness. The  affected  kidney  may  be  tender,  but  is 
not,  as  a  rule,  unduly  palpable  miless  extension  into 
the  perirenal  tissue,  with  the  formation  of  a  peri- 
nephritic  abscess,  takes  place. 
Tumours  of  the  kidney  : 

1.  Congenital  cystic  kidney. 

2.  Papilloma  of  the  renal  pelvis. 

3.  Sarcoma  of  the  renal  pelvis. 

4.  Hypernephroma. 
'    5.  Movable  kidney. 

1.  Congenital  cystic  kidney  is  to  be  diagnosed  if  a 
patient  under  40  years  of  age  gives  a  history  of 
polyuria,  headache,  wasting,  and  indigestion,  and  a 
tumour  is  found  in  one  or  both  loins.  The  disease 
is  bilateral,  but  the  kidney  of  one  side  may  be  much 
larger  than  the  other  or  become  palpable  some  time 
before  its  fellow.  The  urine  in  such  cases  is  largo 
in  amount  until  near  the  end,  when  it  becomes 
scanty,  of  low  specific  gravity,  and  contains  a  mucli 
diminislicd  total  output  of  urea.    Albumin  is,  as  a 
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rule,  present.  The  tumours  are  firm,  not  tender,  with 
an  irregular  surface,  and  enlarge  steadily.  Cystoscopy 
affords  no  evidence  of  disease,  but  the  pyelogram 
is  typical,  the  calyces  being  stumpy  with  club- 
shaped  extremities 

2.  Papilloma  of  the  renal  pelvis  is  to  be  diagnosed  if 
there  is  recurring  hajmaturia  shown  by  the  cystoscope 
to  come  from  one  kidney  and  the  urine  from  that 
side  contains  much  pelvic  epithelium  or  portions 
of  the  growth.  Implantation  of  the  growth  may 
take  place  at  the  base  of  the  bladder  and  con- 
firm the  diagnosis.  There  is  no  appreciable  en- 
largement of  the  kidney.  There  may  be  renal 
colic  due  to  the  passage  of  blood-clots  down  the 
ureter.  In  the  absence  of  portions  of  growth  in  the 
urine  the  diagnosis  is  uncertain,  the  other  conditions 
to  be  excluded  being  varix  of  the  renal  papillae, 
calculus,  and  tuberculous  disease.  The  association 
of  calculus  with  symptoms  pointing  to  growth  strongly 
suggests  that  the  growth  in  the  pelvis  is  malignant 
in  character. 

3.  Sarcoma  of  the  kidney  is  to  be  diagnosed  if  a 
child  is  found  to  have  a  rapidly  growing  solid  renal 
tu  mour.  The  tumour  may  attain  a  great  size.  In 
some  cases  early,  in  others  not  till  a  late  stage, 
there  is  ha^maturia.  The  general  condition  of  the 
patient  is  rapidly  affected,  wasting  becoming  extreme. 

4.  Hypernephroma.  —  About  80  per  cent,  of  solid 
renal  tumours  in  adults  are  of  this  variety.  In 
the  absence  of  a  palpable  enlargement  of  the  kidney 
the  diagnosi.o  is  suggested  by  a  histojy  of  re- 
current renal  hajmaturia  without  pain.  No  evidence 
of  tuberculous  disease  or  calculus  is  obtainable,  and 
the  pyelogram  shows  distortion  of  the  normal  pelvis 
and  calyces.  The  former  is  attenuated  towards  one 
or  other  pole  and  the  calyces  are  elongated  and  com- 
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pressed,  the  whole  appearance  bemg  described  as 
"  spider-like."  When  a  palpable  tumour  is  present 
the  diagnosis  is  of  course  simplified. 

5.  Movable  kidney  is  included  xindev  renal  tumours 
because  such  a  kidney  forms  a  palpable  abdominal 
lump.  It  is  to  be  diagnosed  if  a  patient--usually 
an  ill-nourished  female— complains  of  dragging  pain 
in  one  loin  when  in  the  upright  posture,  relieved 
by  lying  down.  In  some  cases  there  is  also  a  history 
of  attacks  of  acute  pain  lasting  some  hours,  followed 
either  by  the  passage  of  a  large  quantity  of  urine 
(intermittent  hydronephrosis),  or  by  hsematuria 
(Dietl's  crisis).  These  patients  are,  as  a  rule, 
subject  to  other  troubles,  such  as  headache  and 
dyspepsia.  On  examination  tlie  kidney,  almost  in- 
variably the  right,  is  easily  palpable,  or  becomes  so 
on  inspiration.  A  movable  kidney  can  always  be 
replaced  into  the  loin  by  the  surgeon's  hand;  it  is 
tender,  and  feels  larger  than  a  normal  Iddney.  The 
degree  of  mobility  is  gauged  either  by  the  range  of 
movement  during  inspiration  or  by  an  exammation 
in  the  upright  as  well  as  in  the  recumbent  position. 
Pyelograms  which  are  taken  in  both  positions  give 
the  same  information,  and*  also  demonstrate  any 
hydronephrosis  or  kinking  of  the  ureter  whicli  may 
be  produced.   (Plate  xix.,  Fig.  1,  facing  p.  700.) 

Urethral  lever.— When,  soon  after  the  passage 
of  a  catheter,  the  operation  of  lithotrity,  or  some 
similar  local  irritation,  the  patient  is  seized  with  a 
ri^^or,  followed  by  great  heat  of  skin,  and  then  by 
a  profuse  sweat,  the  temperature  rismg  considerably 
during  the  rigor  and  falling  to  the  normal  durmg 
the  sweat,  and  the  whole  illness  passes  off  m  a 
few  liours,  the  illness  is  acute  urethral  fever.  The 
attack  may  vary  mucli  in  intensity;  it  resembles 
a  paroxysm  of   asue  or  a  pyajmic  rigor,  but  is 
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characterized  by  its  transient  character  and  its 
connexion  with  urethral  irritation.  When  the  at- 
tack is  repeated  at  the  interval  of  a  few  hours 
or  days,  it  is  called  recurrent  urethral  fever.  The 
effects  of  infection  fi'om  a  catheter  or  following  an 
operation,  viz.  cystitis,  pyelitis,  and  pyelonephritis, 
have  been  considered  under  their  respective  lieadings 
earlier  in  the  present  chapter. 


CHAPTEE  XLIX 
DIAGNOSIS  OF  DISEASES  OF  THE  HAND 
Uclormitics.-Tlie  liand  is  frequently  the  seat  of 
congeuital  or  of  acquired  deformities. 

The  common  congenital  deformities,  which  are  aU 
easily  recognized,  are  supernumerary  digits,  absence 
of  Mails  webbed -fingers  or  syndactyly,  gigantism  _ot 
le  fi       or  -aomL      and  eongemtal  contraction 
of  th    finger.    In  this  latter  deformity  the  finger 
is  found  hyperextended  at  the  first  phalanx  and 
lexed  at  the  second  and  third,  thus  diilenng  from 
Pupuytren's  contraction  [see  p.  707)    Various  types 
7S-nand  also  occur,  in  which  ^1^^  f/^^^,^ 
to  one  or  other  side  or  is  hyperextended  or  hexed, 
due  to  abnormal  development  of  the  radius  or  ulna. 
In  '' congenital  amputation"  of  the  forearm  the 
hand  Ts  Represented  by  a  shapeless  mass  bearing 
upon  Its  extrennty  one  or  more  knobs  as  rudiments 

w'th  MdLfinger  is  one  in  which  the  termmal 

;tln?.  is  maintainym  a  state  of  f-ion  o.^S  t 

the  fingers,  i.e.  ^^^^  ^-^^^^^  ,uch 
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Contraction  of  one  or  more  fingers  may  follow 
suppuration  in  the  flexor  tendon-sheaths.  Another 
deformity,  coming  on  especially  in  men  of  middle  or 
later  life,  is  that  characterized  by  flexion  of  the  fingers 
at  the  metacarpo-jihalangeal  and  first  iuterphalan- 
geal  joint ;  on  attempting  to  straighten  the  digit 
great  resistance  is  met  with  in  the  palm,  and  the 
palmar  fascia  is  felt  to  be  tense  and  firmly  ad- 
herent to  the  skin,  which  is  marked  with  trans- 
verse creases  ;  this  is  known  as  Diqmytrcn's  con- 
traclion.  The  deformity  begins  and  is  most  marked 
in  the  httle  finger,  then  the  ring  finger.  It  is  fre- 
quently bilateral. 

Permanent  paralysis  of  the  ulnar  nerve  results 
in  a  ■'  claw-hand,"  i.e.  hyperextension  at  the  nieta- 
carpo-phalangeal,  and  flexion  at  the  interphalangeal 
joints,  together  with  wasting  of  the  interossei,  most 
noticeably  in  the  first  interosseous  space.  "  Con- 
gealed hand  "  is  the  name  sometimes  given  to  the 
cramped  atrophic  hand  which  follows  median-nerve 
paralysis,  and  also,  sometimes,  severe  gunshot  wounds 
of  the  upper  limb  without  main  nerve-trunk  lesions. 

The  hand  is  sometimes  greatly  distorted  by  the 
contracting  scars  of  a  burn.  To  be  distinguished 
from  this  is  a  spontaneous  disease  of  the  skin  lasting 
many  years,  which  gradually  draws  the  fingers  to- 
gether and  finally  converts  the  hand  into  an  irregular 
club-shaped  mass,  from  which  the  ends  of  the  fingers 
project  ;  the  part,  which  is  covered  by  a  reddish 
cicatricial  skin,  is  ulcerated  or  covered  with  thick 
yellow  crusts  ;  this  disease  is  a  form  of  lupus. 

The  appearance  of  the  hand  is  also  affected  in 
certain  remote  diseases.  In  this  connexion  must 
be  mentioned  the  "  spade-like  "  hand  of  acromegalicsi, 
and  the  flat,  wasted  hand  seen  in  cases  of  jn-ogressive 
muscular  atropliy,  syringo-myelia,  and  cervical  rib. 
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Acute  iuflammatiou  may  attack  any  of  the 
structures  of  the  hand,  and  is  characterized  by  its 
usual  signs  ;  but  the  surgeon  must  endeavour  to  de- 
termine its  exact  seat.    If  the  pain  and  swelling  are 
in  the  wrist,  the  joint  should  be  very  gently  moved, 
and  then,  while  the  wrist-joint  is  fixed  by  grasping 
it  in  the  hand,  the  fingers  should  be  carefully  flexed 
and  extended  ;  should  it  be  found  that  every  move- 
ment of  the  wrist- joint  is  very  painful,  but  that 
when  it  is  held  fixed  the  fingers  can  be  moved  with- 
out causing  pain,  it  will  show  that  there  is  acute 
inflammcdion  of  the  wrist-joint.    If,  however,  move- 
ment of  the  fingers  is  found  to  be  painful  when  the 
wrist-joint  is  fixed,  it  points  to  acute  tenosynovitis, 
and  if  soft  gratuig  or  friction  is  felt  during  the  move- 
ment this  diagnosis  becomes  certain.    In  some  cases 
of  joint  disease  the  sheaths  of  the  tendons  become 
involved.    In  teno-synovitis  the  pain  is  more  exactly 
localized  than  in  arthritis,  and  no  pain  is  caused  by 
gentle  vertical  Dressure  of  the  hand  against  the 
forearm.    The  actual  tendon  affected  will  be  ascer- 
tained by  the  position  of  the  pain  and  swelling,  and 
by  noticing  what  movement  it  is  that  causes  the 
acute  pain. 

The  palm.— When  a  swelling  extends  up  under 
the  anterior  annular  ligament  to  the  lower  part  of 
the  forearm,  it  indicates  affection  of  the  common 
palmar  synovial  sheath.  It  is  impossible  to  detect 
fluctuation  from  small  collections  of  pus  through  the 
tense  and  oedematous  palmar  fascia,  and  the  surgeon 
must  rely  for  the  diagnosis  of  suppuration  upon 
other  signs  ;  of  these  the  best  arc  o3deina  of  the 
back  of  the  hand,  throbbing  pain,  increased  swelling, 
and  pyrexia.  Abscess  is  often  met  with  at  the  clefts 
of  the  lingers. 

The  digits— Acute  inflammation  of  tlie  digits  m 
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usually  called  ivhilloto  or  paronychia,  as  it  is  much 
the  most  frequent  in  the  last  joint.  Four  forms  are 
to  be  recognized :  Where  there  is  a  sharp,  stinging, 
smarting  pain,  moderate  swelling,  and  the  quick 
formation  of  a  flat  bleb  containing  milky  pus,  it  is 
the  most  superficial  form,  a  simple  dermatilis  or  sub- 
cuticular ivhitlow.  On  removing  the  raised  cuticle 
the  derma  is  seen  bright  red  and  glazed  ;  if  the 
disease  spreads  to  the  nail,  that  structure  is  shed. 
If  the  end  of  the  finger  is  greatly  swollen,  with  severe 
aching  and  throbbing  pain,  the  inflammation  is 
deeper ;  if,  when  the  swelling  is  oirened  or  bursts, 
a  slough  of  cellular  tissue  escapes  and  the  sore  heals 
up,  the  probe  not  detecting  any  bare  bone,  it  is  sub- 
cutaneous whitloto ;  but  if.  when  the  swelling  bursts 
or  is  opened,  the  probe  detects  bare  bone,  and  the 
sinus  remains  open  until  a  sequestrum  is  removed, 
it  is  periosteal  paronychia.  When  a  finger  or  thumb 
is  greatly  swollen  along  its  whole  length,  particu- 
larly on  the  palmar  aspect,  which  is  very  painful 
and  tender,  and  any  movement  of  the  digit  causes 
acute  pain,  it  may  be  diagnosed  as  acute  inflam- 
mation of  the  sheath  of  the  flexor  tendons,  or 
paronychia  tendinosa.  When  occurring  in  the  thumb 
or  little  finger  it  may  spread  to  the  common  palmar 
sheath. 

When  a  patient  is  the  subject  of  subacute  pain- 
less suppuration  in  the  fingers  or  hand,  with  much 
swelling  of  the  soft  tissues,  and  sloughing,  or  necrosis, 
examine  the  sensitiveness  of  the  Hmb  to  heat,  cold, 
touch,  and  pain.  Such  a  condition  is  very  liable  to 
occur  in  syringo-myelia  of  the  cervical  enlargement, 
or  after  injuries  of  the  ulnar  or  median  nerve. 

Chronic  disease— A  chronic  inflammatory  en- 
largement of  a  phalanx  is  known  as  dactylitis.  If 
the  swelling  is  smooth  and  uniform,  affecting  the 
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entire  bone,  fusiform  in  shape,  and  not  showing  any 
tendency  to  suppurate,  it  is  probably  syphilitic,  and 
other  signs  of  this  disease  must  be  sought  to  support 
the  diagnosis.  If  the  swelling  is  less  regular,  affect- 
ing alone  or  chiefly  one  part  of  the  bone,  and  shows 
a  tendency  to  soften  or  to  ulcerate,  it  is  tuber- 
culous ;  this  disease  may  lead  to  great  shortening 
of  the  finger.  An  exactly  similar  disease  is  met  with 
in  the  metacarpus.    (Plate  xx.,  Fig.  1.) 

A  chronic  painless  superficial  ulcer  on  the  finger 
with  infiltration  beneath,  and  moderate  firm  enlarge- 
ment of  the  axillary  and  epitrochlear  glands,  is  a 
hard  chancre.  Confirmation  of  this  diagnosis  is 
afforded  hj  finding  the  spironema  in  the  discharge 
and  a  positive  Wassermanu  reaction. 

An  ulcerated  warty  excrescence  on  the  dorsum 
of  the  hand,  chronic  in  its  course,  and  accompanied 
by  enlargement  of  the  epitrochlear  and,  perhaps, 
axillary  glands,  and  by  small  subcutaneous  nodules 
up  the  arm  in  the  course  of  the  main  lymphatics,  is 
a  butcher's  ivart—a  tubercidous  lesion  due  to  local 
infection  with  the  tubercle  bacillus,  It  is  met  with 
in  those  who  handle  carcasses  or  take  part  in  post- 
mortem examinations. 

Epiihelioma  is  not  infrequently  met  with  on  the 
dorsum  of  the  hand  in  persons  of  65  years  and  over. 
It  presents  the  usual  features  of  this  disease,  but 
involvement  of  glands  occurs  only  after  a  long 
interval,  if  at  all. 

Tuberculous  disease  of  the  wrist  causes  swellmg 
around  the  bones,  pain  on  movement  and  on  pressure 
through  the  bones,  and  later  on  gratmg,  abscess, 
and  sinuses  leading  down  to  carious  bone.  A  ski- 
agram shows  erosion  of  articular  surfaces  and  loss 
of  opacity  of  the  affected  bones.  In  late  stages 
there  may  be  considerable  destruction  of  bone. 


Fig.  i. — Tuberculuus  dactylitis  (p.  71(1). 

(Knox  a  "  l\at/ioi>n/</:y  ami  Radio-Thcr(ij>i-Hlks. 


Fig.  2. —Multiple  eiichondroniiiiii  (p.  712), 

Platf.  XX. 
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Effusion  into  the  palmar  sheath  or  compound  gan- 
glion causes  swelling  on  the  front  of  the  wrist  extend- 
ing into  the  palm  and  a  short  distance  up  the  fore- 
arm ;  fluctuation  can  be  obtained  between  the  upper 
and  lower  parts  of  this  swelling,  and  often  fremitus 
from  the  "melon-seed  bodies"  in  the  effusion.  It 
is  usually  a  tuberculous  aifection.  It  is  distin- 
guished from  disease  in  the  wrist-joint  by  the 
absence  of  tenderness  on  pressure  through  the  bones, 
the  less  rigidity  and  pain,  the  absence  of  swelling 
over  the  dorsum  of  the  wrist,  and  the  integrity  of 
the  bones  as  seen  in  a  skiagram. 

A  tense  ovoid  or  globular  fluctuating  swelling 
on  the  back  of  the  hand  or  front  of  the  wrist  is  a 
circumscribed  ganglion  ;  this  may  be  connected  with 
one  of  the  tendon  sheaths,  or  with  an  articular 
synovial  membrane. 

Occasionally  soft  grating  is  felt  in  a  tendinous 
sheath  due  to  chronic  dry  tenosynovitis  ;  but  more 
often  there  is  effusion,  and  a  fluctuating  swelling 
having  the  shape  and  position  of  the  sheath  is 
found  ;  when  the  fluid  contains  "  melon-seed  bodies  " 
the  movement  of  the  fluid  imparts  a  peculiar  thrill- 
like sensation  which  is  characteristic. 

If  one  or  more  of  the  bones  of  the  hand  undergo 
a  steady  painless  enlargement,  forming  an  ovoid  or 
globular  swelling,  at  first  firm  and  unyielding,  but 
later  on  giving  "egg-shell  crackling"  or  becoming 
slightly  elastic,  and  not  yielding  to  treatment,  the 
disease  will  be  recognized  as  enchondroma.  The 
tumour  occurs  in  early  life,  grows  more  often  from 
the  interior  than  from  the  surface  of  these  bones, 
and  is  often  multiple.  When  it  appears  as  a  pedun- 
culated outgrowth  from  the  surface  of  the  bone  at 
the  junction  of  epiphysis  and  diaphysis,  it  quickly 
ossiflcs.    A  commencing  enchondronia  cannot  be 
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distinguislied  from  periostitis  ;  but  the  absence  of 
injury  as  an  exciting  cause,  of  pain  or  tenderness, 
of  other  evidence  of  syphilis  or  tubercle,  and  a  skia- 
gram, will  clear  up  the  case  ;  "  egg-shell  crackling  " 
at  once  establishes  the  diagnosis  of  tumour.  (Plate 
XX.,  Fig.  2.) 

When  the  joints  of  the  fingers  become  semi- 
flexed, adducted,  stiff  and  painful,  with  creakmg 
and  grating  in  the  joints,  and  nodular  thickening 
around,  the  disease  is  arthritis  deformans  or  osteo- 
arthritis. 

The  uails  may  be  found  very  brittle  or  irregu- 
lar, with  nodular  thickening  near  the  free  edge  ;  ^ 
both  conditions  are  the  result  of  syphilis  ;  occasion- 
ally, from  syphilis,  the  nail  is  partially  or  wholly 
separated  from  the  matrix,  and  slowly  shed.  If  the 
end  of  the  finger  is  bulbous  and  reddened,  the  nail 
discoloured  and  out  of  shape,  and  beneath  it  is  seen 
a  foul  ulcer  of  the  matrix  with  dark  discharge,  it  is 
onychia  maligna.  Inquiry  should  be  made  for  evi- 
dence of  sypUlis  and  tubercle  ;  the  disease  is  often 
started  by  injury. 
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.DIAGNOSIS  OF  DISEASES  OF  THE  FOOT 

Deformities. — When  the  ankle-joint  is  extended 
and  the  heel  is  raised  from  the  ground  in  standing, 
the  deformity  is  known  as  talipes  equinus.    This  de- 
formity varies  much  in  degree,  and  the  patient  may 
walk  on  the  ball  of  the  toes  or  on  the  dorsum  of  the 
foot.    The  position  of  corns  and  callosities  is  a  useful 
indication  of  the  part  of  the  foot  upon  which  the 
patient  walks.    When  the  ankle  is  flexed,  and  the 
patient  rests  solely  on  the  heel  with  the  toes  raised 
from  the  ground,  it  is  talipes  calcaneus.    When  the 
foot  is  rotated  in  at  the  transverse  tarsal  joint  so 
that  its  inner  border  is  raised  and  shortened,  and 
is  marked  by  a  deep  groove  under  the  head  of  the 
astragalus,  while  the  outer  border  is  depressed  and 
a  corn  or  callosity  is  developed  over  the  cuboid  bone, 
it  is  talipes  varus.    If  the  foot  is  rotated  out  so  that 
its  outer  border  is  raised  from  the  ground  and  the 
peroneal  tendons  are  tense  while  the  inner  border  is 
depressed,  it  is  talipes  valgus.    If  the  arch  of  the  foot 
IS  abnormally  deep,  the  patient  resting  merely  upon 
the  heel  and  the  ball  of  the  toes,  it  is  talipes  cavus  • 
while  when  the  arch  of  the  foot  is  lost,  so  that  in 
standing  the  whole  length  of  the  inner  border  of  the 
foot  rests  upon  the  gromid,  the  head  of  the  astrafralus 
and  the  tubercle  of  the  scaphoid  being  unduly^ro- 
mment.Jt  is  talipes  planus,  "  flat-foot,"  or  "  spurious 
valgus.  '    Two  or  more  forms  of  talipes  may  be  com- 
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bined  ;  thus,  talipes  equinus  and  varus  are  frequently 
associated,  and  talipes  cavus  may  be  superadded  ; 
talipes  valgus  and  calcaneus  are  often  found  together, 
and  in  extreme  cases  of  talipes  planus  some  amount 
of  valgus  may  be  found. 

Talipes  is  either  congenital  or  acquired.  The  con- 
genital cases  are  recognizable  by  their  history,  and 
in  some  cases  by  associated  deformities  such  as 
spina  bifida,  and,  where  not  due  to  paralysis,  by  the 
well-nourished  condition  of  the  limb  and  the  great 
resistance  to  correction  of  the  deformity. 

Cases  of  acquired  talipes  must  be  carefully  in- 
vestigated with  a  view  to  tracing  the  deforrnity  to 
the  contraction  of  cicatrices  or  injuries  dividing 
nerves  {traumatic)  ;  to  retention  of  the  foot  for  a 
long  period  in  one  position  {static) ;  to  paralysis  of 
muscles  {paralytic) ;  or  to  spasm  of  muscles  (sp«s^ic) : 
in  the  last  case  some  source  of  reflex  irritation  or 
evidence  of  neuromimesis ,  such  as  intermission  of  the 
deformity,  must  be  sought.  When  the  leg  is  cold, 
perhaps  even  livid,  and  the  muscles  are  wasted,  and 
the  patient  is  unable  to  move  the  foot  and  toes  m 
the  usual  directions,  the  talipes  is  certainly  faralytic. 
Occurring  as  it  usually  does  in  children,  the  disease 
interferes  with  the  growth  of  the  limb,  which  is  more 
or  less  shortened,  and  the  skin  may  be  dry  and 
rough.  The  surgeon  must  notice  how  far,  and  with 
how  much  force,  he  can  correct  the  deformity,  and 
what  tendons  or  bands  of  fascia  are  then  made  tense. 

The  great  toe  is  often  found  pushed  out  of  the 
straight  line  under  or  over  the  outer  toes  {hallux 
valgus),  and  then  a  bursa  is  apt  to  develop  over  the 
head  of  the  metatarsal  bone— this  is  known  as  a 
huninn  ;  the  bursa  may  become  inflamed  and  sup- 
purate. Loss  of  free  flexion  in  the  first  metatarso- 
phalangeal joint  produces  what  is  known  as  Mkix 
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rujidus ;  this  is  often  associated  with  ialifes  flanus. 
If  a  toe  is  bent  back  at  the  metatarso-phalangeal 
joint,  and  flexed  at  the  two  terminal  joints,  the  de- 
formity is  known  as  hammer-toe ;  this  afiects  especi- 
ally the  second  toe  and  is  often  complicated  with  a 
corn  over  the  dorsum  of  the  first  iiiterphalangeal 
joint  and  another  over  the  tip  of  the  toe. 

The  skin  of  the  sole  is  often  the  seat  of  corns 
or  callosities  over  the  points  of  greatest  pressure. 
Syphilis  may  give  rise  to  thickening  of  the  skin  of  the 
sole,  with  marked  Assuring ;  this  condition  must  be 
distinguished  from  psoriasis.  Irregular  fissures  and 
ulcers  may  be  found  between  the  toes  in  syphilitic 
patients,  called  rhagades  digitorum.  An  ulcer  may  be 
found  at  either  side  of  the  nail  of  the  great  toe — most 
commonly  the  outer  side — into  which  the  edge  of 
the  nail  presses  ;  this  is  a  cause  of  great  pain,  and 
is  attended  with  discharge  and  the  growth  of  a 
fleshy  mass  over  the  nail ;  it  is  known  as  ingroiving 
toe-nail.  Ulcers  are  sometimes  met  with  in  the 
sole  of  the  foot  in  the  centre  of  corns  ;  they  are 
painless,  very  chronic  in  their  course,  and  a  probe 
is  found  to  pass  in  deeply  between  the  metatarsal 
bones,  or  to  strike  bare  bone ;  they  are  known 
as  perforating  ulcers.  The  surgeon  should  examine 
the  sensibility  of  the  surrounding  skin  and  the  con- 
dition of  the  tendon  reflexes,  the  gait,  the  pupil, 
and  the  spine,  and  should  inquire  for  lightning-like 
pains  in  the  legs ;  these  ulcers  are  often  found  in 
connexion  with  local_  anaesthesia,  or  tabes  dorsalis, 
or  spina  bifida  occulta.  Sinuses  are  also  met  with 
in  connexion  with  diseases  of  the  bones  and  joints. 

Tumours. — Circumscribed  ganglion  may  occur 
on  the  dorsum  of  the  foot  as  on  the  hand.  A  firm 
tumour  rising  up  under  and  displacing  the  nail  of 
the  great  toe  is  a  subungual  exostosis. 
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The  bones  and  joints  of  the  foot  can  easily 
be  individually  examined,  and  any  swelling  or  tender- 
ness to  pressure  or  movement  can  be  readily  deter- 
mined, while  the  probe  passed  into  sinuses  may 
detect  either  necrosed  or  carious  bone.  By  pressing 
each  toe  separately  back  towards  the  heel,  evidence 
of  inflammation  of  the  bases  of  the  metatarsal  and 
anterior  tarsal  bone 5  can  be  obtained.  A  good 
skiagram  is  of  great  value  in  the  diagnosis  by  show- 
inff  the  integrity  or  otherwise  of  individual  bones. 

°  Tuberculous  disease  of  a  tarsal  bone  is  very  prone 
to  spread  to  one  of  its  joint  surfaces,  and,  from 
the  large  size  and  complexity  of  the  synovial  mem- 
branes, to  extend  quickly  thence  to  several  bones. 
This  is  especially  true  of  the  astragalus  and  scaph- 
oid bones.  The  position  of  swelling  and  tender- 
ness, and  the  movements  which  cause  pain,  as  well 
as  tiic  position  of  sinuses,  are  the  signs,  in  addition 
to  the  evidence  afforded  by  the  skiagram,  by  which 
the  locality  of  tuberculous  disease  of  the  bones  of 
the  foot  is  determined. 

Extensive  tuberculous  disease  may  occur  m  the  os 
calcis  without  involvement  of  either  of  the  other  bones. 

Gout  attacks  the  metatarso-phalangeal  joint  of 
the  great  toe  with  much  frequency.  If  the  ,  great 
toe  is  chronically  displaced  outwards,  and  the  usual 
prominence  of  the  head  of  the  metatarsal  bone  is 
much  swollen,  very  painful,  tender,  reddened,  and 
fluctuating,  there  is  a  suppurating  bumon.  ihe 
abscess  may  burst  and  leave  a  sinus,  or  may  spread 
into  the  joint ;  this  will  be  shown  by  the  occur- 
rence of  grating  and  of  great  pain  on  moving  the 
phalanx  on  the  metatarsus.  The  acute  inflammation 
of  the  bunion  will  be  distinguished  from  gout  by  tlie 
history  of  the  case  and  by  the  absence  of  the  pre- 
monitory signs  of  gout. 
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When  a  patient  complains  of  great  pain  on  stand- 
ing or  walking,  felt  in  the  sole  under  the  head  of 
the  third  or  fourth  metatarsal  bone  and  shooting 
down  along  the  toes,  and  on  examining  the  part 
no  acute  or  grave  change  is  found,  but  pressure  on 
one  particular  spot  causes  the  same  severe  pain,  the 
affection  is  Morton's  disease,  and  the  pain  is  caused 
by  pressure  of  the  bone  upon  a  digital  nerve.  Less 
severe  pain,  not  shooting  down  to  the  toes,  and  not 
associated  with  such  acute  local  tenderness,  is  caused 
by  undue  thinness  oi  the  soft  tissues  of  the  sole. 
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Abdominal  contusions,  151 

 sequelfe  of,  159 

  diseases,  action  of  bowels 

in,  537 

 a-cute,  525 

 •  blood-count  in, 

538 

 collapse  in  529 

 nervous  pheno- 
mena in,  539 

 Ijain  in,  525 

 pelvic  examina- 
tion in,  534 

 percussion  in, 

533 

 previous  history 

in,  534 

 pulse  and  tem- 
perature in, 
530 

 rigidity  of  pari- 

eties  in,  530 

 stethoscopy  in, 

538 

 swelling  in,  531 

 •    urine  in,  538 

 vomiting  in,  523 

 X-rays  in,  539 

  distension,  postoperative, 

586 

  fistula,  169 

 hernia,  591 

  injuries,  150 

  operations,    sequcke  of, 

583 

  tumoiire,  495 

■  coiisistenee  of,  498 

• —  examination  of  blood 

in,  500 

 Hatiilent  distension 

and,  502 

 •          mobility  of,  496 

 obesity  and,  501 

ontlin<'  of.  498 
wall,  diseases  of,  491 


Abdominal  wall,  rigidity  of, 
164,  530 

 suppuration  in,  159 

 tumours  of,  492 

Abscess,  abdominal,  163,  5  24 

  alveolar,  3  8  4,  388 

  anal,  604 

  appendicular,  541 

 ■  beneath  temporal  fascia, 

367 

  cerebellar,  379 

  cerebral,  98  ,  3  7  8 

  chronic,  273 

 •  extradural,  98,  378 

  hepatic,  ruptured,  545 

  iliac,  666,  668 

  intra-abdominal,  587 

 ■  intraperitoneal,  512 

  ischio-rectal,  604 

  labial,  acute,  628 

 •  liver,  515 

 rupture  of,  545 

  mammary,  480 

 chronic,  485 

  mediastinal,  148 

 of  abdominal  wall,  493 

  of  Bartholin's  gland,  628 

  of  bone,  323 

  of  groin,  667 

 of  lung,  147 

  of  nasal  septum,  428 

  of  scalp,  76 

  of  scrotum,  633 

  of  spermatic  cord,  660 

  of  tongue,  455 

  over  aneurysm,  284 

  over  artery,  285 

  parotid,  418 

  pelvic,  172,  587,  669 

  periappendicular,  541 

  perineal,  687 

  pcripleuritic,  145 

  peritoneal,  165 

  periuretliral,  689 

  psoas,  354  ,  666  6  6  8 
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Abscess,  retropharyngeal,  439, 
459 

  spinal,  402 

 •  subdural,  98 

■         submammary,  480 

  subpectoral,  145 

 •  subphrenic,  587 

•  ■  supramammary.  481 

 •  tuberculous,  458 

 iu  muscle,  268 

 of  spine,  402 

Acetabulum,  fracture  of,  172 

  fissure  across,  172 

Acromegaly,  371 
Actinomycosis,  2  61,  296,  462 
Adenoids,  429,  438 
Adenoma,  mucous,  of  lips,  419 

  of  breast.  484 

  of  prostate,  690 

  of  thyroid,  470 

 of  umbilicus,  491 

Adhesions,  visceral,  582 
Air-passages,    foreign  bodies 
in,  125 

Air-sinuses,  diseases  of,  422 
Albuminoid  liver,  513 
Albuminuriix,  681 
Alcoholism  as  a  complication 

of  diagno.sis,  24 
Alimentary    canal,  tumours 

of,  512 

Alveolar  abscess,  384,  3  88 
Anaemia,  splenic,  517 
Anaesthesia,  "  stocking,"  52 
Anal  abscess,  504 

  fistula,  605 

  tabs,  608 

Aneurysm,  439 

  aortic.  94 

  arterio-venous,  282 

  carotid,  463 

  circumscribed  traumatic, 

36 

■        cirsoid,  281 

  of  scalp,  366 

  diffused,  238 

  fusiform,  280 

  innominate,  463 

  ruptured,  238,  2  82 

  sacculated,  280 

  subclavian,  463 

  varicose,  282 

Aneurysmal  varix,  282 
Aim-ina,  Ijudwig's,  457 
Angialar  curvature,  402 
Ankle,  injuries  about,  211 
Ankle-.joinl.  diseases  of,  358 
Ankylosis.  360 
 of  ankle.  363 


Ankylosis  of  digits,  362 

  of  elbow,  362 

  of  hip,  362 

  of  knee,  365 

 of  lower  jaw,  361,  391 

 of  shoulder,  361 

 ■  of  tarsus,  363 

  of  tempore  -  mandibular 

joint,  391 

 of  vertebral  bodies,  399 

  of  wrist,  362 

Aunulus  migrans.  449 
Anthrax,  416,  458 
Antro-choanal  polyp,  428 
Antrum  of  Higlimore,  disease 
of,  422,  425,  42  6 

 suppuratiou  iu,  386 

Anus,  artificial,  169 

  diseases  of,  599 

  eczema  of,  504 

  ex.aminatiou  of,  502 

  fissures  of,  607 

  fistulas  of,  605 

  narrowing  of,  congenital, 

618 

  patulous,  607 

  stricture  of,  607 

Aorta,  pulsating,  523 
Aortic  aneurysm,  94 
Aphtha;,  420 
Aphthous  ulcer,  420 
Apoplexy,  94 
Appendicitis,  acute,  540 

  chronic,  578 

  gangrenous,  540 

 perforative,  540 

 suppurative,  541 

Appendicular  abscess,  541 
Arachnoid  membrane,  lacera- 
tion of,  91 
Areola,  examiuation  of,  473 
Arterio-venous  aneurysm.  282 
Arteritis,  oblitcrative,  311 

  trauuiatic,  49 

Artery,  compression  of,  49 

  dilatation  of,  241 

  laceration  of,  48 

  rupture     of,     50,  234, 

282 

Arthritis,  acute,  335 

 of  infanls.  358 

 chondro-.  syidiililica.  341 

■        deformans.  541^ 

 gonorrhaMi,  536 

  gummatous.  341 

  secondary.  356 

 tuberculous.  340 

Arlhropatliy,  ataxic.  358  ,  3  4  2 
Ascites,  512 


INDEX 


721 


Astragalus,  dislocation  of,  214 

  fracture  of,  215 

Ataxic  arthropathy,  338  ,  3  4  2 
Atony  of  bowel,  558 
Atrophic  rhinitis,  427 
Auditory  nerve,  injury  of,  96 
Axilla,  examination  of.  475 


Balano-posthitis,  622 
Banti's  disease.  517 
Barbadoes  leg,  635 
Barium  meal  and  X-rays,  509, 
572 

Bartholin's  glaiul,  abscess  of, 
628 

 cyst  of,  628 

Beck's  paste,  300 
Bedsores.  106,  2  9  4 
Bennett's  fracture,  194 
Biceps,  dislocation  of  tendon 
of,  48 

Bilharzia  (schistosoma),  hiem- 
orrhage  due  to,  683 

Bismuth  meal  and  X-rays, 
560,  5  72 

Bladder,  calculus  in,  693 

 examination  of.  690 

 fistula  of,  695 

  foreign  bodies  in,  177 

  haemorrhage  from.  682 

  rupture  of.  174 

  sacculus  of,  691 

 tumours  of,  506.  694 

Blood-count  in  abdominal  af- 
fections, 538 

- —  in  enlarged  glands,  264 

Blood,  extravasation  of,  18 

Bone,  abscess  of,  323 

 and  periosteum,  contu- 
sion of,  41 

  caries  of,  324 

  crepitus  of,  39 

  hypertrophy  of,  320 

 in.inry  of.  40 

  mobility  of,  38 

 secondary  carcinoma  of. 

327 

 syphilis  of,  323 

 tumours  of.  313 

 ulcers  of,  324 

— —  (see  also  Skull.  Spine) 
Braui,  compression  of.  92 

  concussion  of,  90 

  contusion  of.  90 

  laceration  of.  91 

— —  spreading  ncdi'ma  of.  97 
Brancliial  listula,  465  " 
Breast,  abscess  of.  4  8  0  .  485 


X** 


Breast,    carcinoma    of,  scir- 
rhous, 487 

 diseases  of,  471 

 enlargement  of,  479 

  examination  of,  472 

 hypersesthesia  of,  483 

 hypertrophy  of,  481 

  male,  diseases  of,  490 

 neuralgia  of,  483 

  tumours  of,  476 

Broad-ligament  tumours,  507, 
518 

Brodie's  tumour,  485 
Bronchocele,  469 
Bronchoscope  in  diaenosis,  124 
Bruises  (see  Contusions) 
Bruit  in  tumours,  277 
Bryant's  triangle,  199 
Bubo,  indolent,  672 

  sympathetic,  667 

  virulent,  663 

Bunion,  ruppurating,  716 
Bursse  of  knee-.joint,  357 

  wounds  of,  61 

Bursitis,  acute,  338 

  biceps-cmris,  358 

  chronic,  344 

  dry,  339 

  librous,  344 

  infrapatellar,  357 

  plastic,  344 

  prepatellar,  357 

 psoas.  354 

  sartorius.  358 

 semimembranosus.  358 

  subacute  plastic.  339 

 suprapatellar,  357 

  tendo-Aohillis,  359 

  tuberculous.  344 


Cachexia,  tumours  and,  25J 
Ceecal  stasis,  582 
Calculus,  nasal,  429 

■        pancreatic,  581 

  preputial,  620 

 prostatic,  689,  690 

  renal,  698 

  salivary,  432 

  ureteral.  700 

  urethral.  689 

vesical,  693 


Cancer 


en  cuirassc,"  489 


-  (.'ce  nh-n  Carcinoma) 
Canorum  oris,  415 
Carbuncle,  416.  457 
Carcinoma,  heredity  of  5 

  of  breast.  482.  '4  8  6 

 acute,  481 
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Carcinoma   of    brea.st,  varie- 
ties of,  489 

 of  colon,  522,  5  60 

 of  gall-bladder,  516 

 of  jaw.  389 

  of  liver,  514 

  of  pancreas,  581 

  of  prostate,  691 

  of  pylorus,  520 

 of  reotum,  616 

 of  spermatic  cord.  662 

 of  stomach,  576 

  scirrhous,  487 

  secondary,  268 

 in  bone,  327 

 in  spine,  407,  411 

Caries,  3  0  0  ,  324 

  of  spine,  402 

Carotid  aneurysm,  463 

  body,  tumours  of.  462 

Carpus,  dislocations  and  frac- 
tures of,  191 

Caruncle,  urethral.  628 

Causalgia.  49.  6  8  j 

Cellular    tissue,    tumours    of.  i 
258 

Cellulitis,  77 
Cephalh£ematonia,  73 
Cephalhydrocele.  traumatic, 
286 

Cerebellar  abscess,  379 
Cerebral  abscess,  98,  3  78 
Cerebro-spinal  fluid,  escape  of, 
in  injuries  of  skull.  82.  427 
Chancre,  hard,  294,  624 

 on  lip.  414 

 on  tonsil.  437 

■  Hunteriau   {?ee  Chancre, 

hard) 
  mixed,  625 

 sloughing  pha^edajnic,  663 

  soft,  296,  624 

Charcot's  disease.  338  .  3  4  2 
Cheloid,  70 

Chest,  concussion  of,  137 

  contusions  of,  128 

 injuries  of.  128 

 complications  of,  143 

-    -  wounds  of,  137 
Cholecystitis.  516,  579  i 

  acute.  544 

Cholclitliiasis.  579 
Chondroma  of  nose.  423 
Chond  r-o-sarcouia.  of  nose.  424  [ 
Chondi-n  -  arthritis  sypliililic.a 

of  Viichow.  341 
Chordop.  676 

Circumscribed    I  r  a  u  in  a  f  i  i' 
aneurysm.  36 


Cirrhosis,  hyperti-ophic,  513 

Cirsoid  aneurysm,  281 

  of  scalp,  366 

Clavicle,  dislocation  of,  181 

  fracture  of,  182 

Cleft,  lateral  facial.  413 

—  -  palate,  433 

Coccygeal  cysts,  410 

 sinus,  407 

Coccygodynia,  406 

Coccyx,  fracture  and  disloca- 
tion of.  109 

Colic,  biliary.  544 

 lead,  547 

-  renal.  545 

Collapse.  21,  529 

 massive,  of  lung.  585 

Collargol  and  X-rays,  595 

Colles'e  fracture,  192 

Coloboma,  413 

Colon,  cance?  of,  522.  560 

  stenosis  of.  579 

  tumours  of,  509 

—  ulceration  of,  into  stom- 
ach, 529 

Coma,  diabetic,  95 

Comminut€d  fracture,  43 

Compression  of  brain,  92 

Concussion  of  brain,  90 

 of  chest,  137 

  of  spine,  103 

 of  thorax,  137 

Condensation  of  bone,  316 

Condyloma,  256 

Congestion  of  breast,  479 

Constipation,  absolute,  551 

  chronic.  554 

Contusions,  abdominal,  151 

 sequelae  of.  159 

  of  abdominal  wall.  159 

 of  bone  and  periosteum. 

41 

 of  brain.  90 

  of  chest,  128 

—  of  neck,  121 

 of  uterus,  158 

  pelvic.  171 

Corns,  715 

Coryza.  chronic  425 
Coxa  vara,  352 

Cranial  contents,  lesions  of,  85 

 complications  of, 

07 

Craniotabes.  369 
Crepitus.  39 
Crimes.  Dietl's.  700 

■  gastric.  548 

Curvatur-p,  angular.  402 
  lateral.  403 
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C'yauosls,  traumiitic,  137 
€ystadenoma  of  breast.  485 
Cybtic  hygroma,  2  5  9,  670 
Cysticercus  celhilo:;a;,  263 
Cystitis,  692 

  tuberculous,  692 

Cystoscopy,  690.  694,  702 
Cysts,  273 

  coccygeal,  410 

  (leutal,  388 

 (lentigerous,  388 

 Uermoid.  417 

 branchial,  433,  459 

  of  scalp,  356 

Cysbs,  hydatid,  of  bone,  327 

 of  liver,  514 

 of  muscle,  268 

 of  spleen,  517 

 of  tongue,  455 

■        involution,  of  breast,  484 

 labial,  417 

 lymphatic,  460 

 milk,  484 

  mucous,  of  tongue.  455 

 multilocular,  389 

 of  Bartholin's  gland.  628 

 of  jaw.  388 

 ovarian,  518 

 ruptured,  158 

 small,  542 

 twisted,  542 

 over  aneurysm,  284 

  over  artery,  285 

 pancreatic,  164 

  parotid,  417 

 salivary,  417 

 sebaceous.   3  66,  417,  459 

 of  scrotum,  633 

 ulcerated.  363 

  serous,  326 

 spermatic.  643 

 sublingual,  432 

■         synovial,  344 

  thryoglossal,  459 

 urinary,  164 


Dactylitis,  709 
Deformities,  na.sal,  423 

  of  foot,  713 

  of  hand,  705 

Delirium,  traumatic,  29 

 tremens.  29 

Dental  cysts.  383 
Dentigcrous  cysts,  388 
Depressed  fracture.  78 
Dermoid  cysts  (.«c(?  Cyste,  der- 
moid) 

Desmoid  tumours.  493 


Diabetic  coma,  95 

 ■  gangrene,  309,  310,  312 

Diagnosis,  detinition  of,  1 

  principles  of,  1 

Diaphra.gm,  rupture  of,  157 
Diffused  aneurysm,  238 
Dilatation  of  stomach,  510 
Discliarge  from  prepuce,  621 

  nasal,  422,  425 

  rectal,  601 

Dislocation,  44 

 of  ankle,  212 

  of  astragalus,  214 

 of  carpus,  191 

 of  clavicle,  181 

 of  coccyx,  109 

 of  elbow,  187 

 of  foot,  212 

  of  hip,  202 

  —  congenital,  352 

 pathological,  352 

 of  jaw,  117 

 of  knee,  206 

-  —  of  medio  -  tarsal    join  t. 

214 

of  metacarpal  bones,  191 

—  of  metatarsus,  214 

-  -  of  OS  calcis,  214 

of  patella,  206 
of  radius,  193 

-  -  of  scapula,  182 

—  of  semilunar  cartilage, 

207 

—  of  shoulder,  183 

-  of  tibia,  206 
of  ulna,  188 

 of  wrist.  191 

—  subastragaloid,  213 
Distension,    abdominal,  post- 
operative, 586 

 flatulent,  502 

  of  bowel,  556 

 of  gland,  240 

  of  viscus,  240 

Diverticulitis,     chronic,  522, 
560 

Duct  carcinoma,  482,  4-8  7 

 dilated,    of    breasi.  482, 

486 

  papilloma,  482.  487 

Ducts,  wounds  of,  62 
Duodenal   ileus,  chronic,  578 

  ulcer,  577 

 perforated.  542 

Dupuytren's  contraction  707 

  fraettire,  213 

Dye.  discoloration  from  16 
Dysphagia.  440 
  hysterical,  443 
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Eocliymosis,  35 
Ectopia  vesicae,  691 
Eczema,  604 

  of  scrotum,  632 

Eczematoue  ulcer,  293 
Effusiou,  pericardial.  149 
Egg-sbell  crackling,  225 
Elbow,  ankylosis  of.  362 

  diseases  of.  345 

 dislocation  of,  187 

  fracture  of,  187 

Electricity  in  diagnosis,  86 
Elephantiasis  of  scrotum,  633 
Embolism,  fat-,  28 

  pulmonary,  29,  5  9  0 

Emphyeema,  surgical,  3  5,  130 

 of  face,  114 

Empyema,  146 

  of  antrum,  390,  4  2  6 

 pulaatin.g,  285 

Bncephalocele,  286 
Enchondroma,  multiple,  711 

  of  nasal  septum,  429 

Endocarditis,  149 
Endothelioma  of  bone,  327 

  of  naso-pliarynx,  439 

Enteroptosis,  581 
Epididymis,    examination  of, 
640 

Epididymitis,  varieties  of,  649 
Epilepsy.  24 

Epiphysis,  separated,  41 
Epispadias,  619 
Epistaxis,  421 
Epithelioma,  257,  297 

 of  anus,  609 

  of  gum.  384 

  of  lip,  415 

 of  mouth,  432 

  of  nipple,  486 

  of  penis,  626 

  of  pharynx.  439 

  of  scalp,  368 

  of  scars,  70 

  of  scrotum,  634 

  of  tongue,  438 

 of  tonsil.  431 

 of  umbilicus,  493 

Epulis,  fibrous,  384 

  m.veloid,  384 

Erection,  painful,  675 
Erysipelas,  28 

  of  scalp,  76 

■  of  scrotum,  632 

Erythema  marginatum,  604 
Ethmoid  crqis,  disease  of,  426 
Exostosis,  324 

 snbunaii:il.  715 

Extradural  ab>ic('ss,  98,  378 


Extraspinal  tumours,  409 
Extravasation  of  blood,  18 
  of  urine,  633 


Face,    congenital  deformities 
of,  413 

  gangrene  of,  acute,  415 

  injuries  of,  113 

Facial  cleft,  lateral,  413 

  nerve,  injuries  of,  96 

Ffecal  fistula.  665 

  impaction.  5  5  4,  559 

  tumours,  521 

Faeces,  a^-cumulation  of,  556 

  diagnostic  value  of,  600 

  examination  of,  in  anal 

and  rectal  disease,  600 

 in  indigestion,  572 

  incontinence  of,  105 

Family  history  in  diagnosis,  3 

Fat-embolism,  28 

Female  genital  organs,  ex- 
ternal, affections  of,  628 

Femoral  thrombosis,  postop- 
erative, 589 

Femur,  fractures  of,  2  0  0  ,  203 

Fever,  hectic,  28 

 traumatic.  26 

 urethrp,!,  704 

Fevers,  surgical,  25 

Fibro-adenoraa  of  breast,  484 

Fibroma,  diffuse.  258 

  of  bone,  328 

  submucous,  of  mouth.  432 

Fibula,  dislocation  of,  206 

  fracture  of.  210 

Fingers,  deformities  of.  706 

  dislocation  of,  194 

  fracture  of,  194 

Fissure  in  aiio,  607 

Fissured  fracture,  41 

Fistula.  169.  299 

  abdominal,  169 

 anal,  605 

  branchial.  465 

  frccal,  665 

  of  abdominal  wall,  491 

  salivary.  115.  416 

 umbilical.  491 

  urachal.  491 

  urinar.v.  665 

  vesical,  695 

Flat-foot.  713 

"  Floating  "  Idduey,  505 

  of  pat-ella,  354 

Fluctuation.  221 

  wave  225 

Follicular  tonsillitis,  456 
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Follicular  vulvitis,  629 
Foot,  deformities  of.  713 

  dislocations  of,  213 

  fractures  of,  213 

  injuries  of,  211 

Forearm,  fracture  of,  190 
Foreign  bodies,  1-22 

 ,          in  air-passages,  125 

 iu  bladder,  177 

 in  heart,  143 

 .    iu  lung,  143 

 in  naso-i5liarynx,  125 

 .          in  nose,  429 

 in  pharyux  or  oeso- 
phagus, 123 

 .  — -  in  pleura,  143 

 in  rectum,  177 

 .  in  urethra,  177 

 in  vagina,  177 

Fracture,  40 

  about  a  joint,  44 

  about  elbow,  187 

  about  knee,  201 

  about  shoulder.  184 

  about  wrist,  191 

  Bennett's,  194 

  CoUes's,  192 

  comminuted,  43 

 ■  complete,  42 

 ■  depressed,  78 

 dislocation  of  liip,  203 

 of  spine,  107 

  double,  43 

  Dupuytren's,  213 

  fissured,  41 

  greeustick,  41 

  impact-ed,  41 

  malunion  of,  321 

  of  acetabulum,  172 

  of  astragalus,  215 

  of  carpus,  193 

  of  clavicle,  182 

  of  coccyx,  109 

  of  elbow,  187 

 of  facial  bones,  114 

  of  femur,  203 

 nock  of,  200 

  of  fibula,  210,  215 

  of  fingers,  194 

  of  foot,  213 

  of  forearm,  190 

  of  humerus,  186 

  of  hyoid  hone,  121 

  of  laryngeal  cartilages, 

121  • 

  of  leg,  20l 

  of  lower  jaw,  115 

 of  malleolus,  215 

 of  metacarpus,  194 


Fracture  of  metatarsus,  215 

  of  OS  calcis,  214 

  of  patella,  206 

  of  pelvis,  172 

  of  radius,  190,  192 

 •  of  rib,  132 

 ■  of  scaphoid  of  carpus,  193 

  of  scapula,  182 

 .  of  skull,  78 

 base  of,  81 

 of  sternum.  XZ': 

  of  tibia,  210 

 .        and  fibula,  209 

  of  toes,  215 

  of  ulna,  190,  192 

 •  of  vertebras.  107 

  of  wrist  and  liand,  191 

  Potfs,  213 

  splintered,  43 

  spontaneous,  42,  317 

Freciuency  of  micturition,  677 
Frontal  sinus,  di.sease  of,  426 
Functional  muscular  atony,  69 
Fungus  testis,  535 
Funicular  hernia,  593 
Furuncle,  458 
Fusiform  aneurysm,  280 


Galactocele,  484 

  of  tunica  vaginalis,  644 

Galactophorous  duct,  dilated, 
473 

Gall-bladder,  gangrene  of,  516 

  rupture  of,  545 

  tumours  of,  504,  515 

Gall-stones,  515,  580 

  impaction  of,  in  bowel,  554 

Ganglion,  circumscribed,  711, 
715 

 compound,  711 

Gangrene,  causes  of,  305 

  diabetic,  309,  310,  312 

 septic,  309 

  dry.  304 

 from  arterial  disease,  310 

  gas,  2  7,  309 

  hospital,  309 

  infective.  307 

  mixed,  305 

 moist,  304 

  of  face,  acute,  415 

  of  gall-bladder,  516 

  of  lung.  147 

  of  penis,  626 

 ■  of  llaynand's  disease,  311 

 •  of  scrotum,  636 

 senile,  310 

 septic,  acute,  309 
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Gangrene,  signs  of,  302 

•  •  spontaneous,  309 

 •  traumatic,  307 

 spreading,  308 

  trophic,  312 

Gangrenous  appendicitis,  540 
Gas  gangrene,  2  7,  309 

 ■  in  tumours,  221 

Ga«trio  crises   in  tabes  dor- 

salis,  548 

  ulcer,  574 

•  perforated,  542 

Gestation,  ruptured  tubal,  542 
Gingivitis,  aphthous.  381 

  mercurial,  381 

Glands,  axillary,  examination 

of,  475 

 cervical,  inflammation  of, 

456 

  enlarged,  417 

 inflammatory,  265 

•        malignant,  266 

  syphilitic,  265 

  tuberculous,  265 

  tumours  of,  263 

Gleet,  687 

Glossitis,  acute,  455 

  superficial,  450 

Gonorrhoea,  621,  680 
Gouorrhoeal  arthritis,  336 
Gout,  3  3  7,  716 

 acute,  337 

  chronic,  343 

Gouty  ulcer,  294 
Granuloma  of  gume,  383 
Graves's  disease,  469 
Greenstiok  fracture,  41 
Groin,  sinuses  in,  664 

  deep  664 

  tumours  of.  fluid,  666 

 solid,  670 

 ulcers  of,  663 

Gullet  (see  ffisophagus) 
Gumma,  515 

 in  muscle,  267 

Gummatous  arthritis,  341 

  ulcers,  625 

Gums,  diseases  of.  581 

  granuloma  of.  383 

 tumoiii's  of.  383 

Gunshot  wounds  in  neck,  119 


H;cmarthru.«,  334 
Hrematncclo  of  cord.  643 

 ■           I'lic.vsted,  660 

 vaginiil.  644 

Itrematoma,  36 

 of  abdoniiii.Tl  wall,  493 

 of  pelvis,  171 


Htematoma  of  septum,  114 

  of  sheath  of  rectus  mus- 
cle, 493 

 ■  of  steruo-mastoid,  460 

  pulsation  of,  75 

  suppuration  of,  75 

Hfematomyelia,  101 

Hamatorrhachis,  101 

Hasmatiiria,  682 

HiEuiomedlastinum,  139 

Hiemopericardium,  138 

Haemophilia,  4 

Hsemopneumothorax,  136 

Haemorrhage,  arterial,  59 

 concealed,  66 

  in  abdomirKil  contusions 

150,  151 

  intermeiliate,  65 

 •  intracranial,  92 

  prostatic,  682 

  renal,  683 

  secondary.  65 

 venous,  58 

  vesical,  682  • 

Haemorrhoidal  varix,  612 

Haemorrhoids.  608 

 internal,  613 

 prolapsed,  609 

 strangulated,  610 

Haemothorax,  135 

Hallux  rigidus,  715 

  valgus,  714 

Hammer-toe.  715 

Hand,  acute  inflammation  of, 
708 

  chronic  disease  of,  709 

  deformities  of,  706 

Hare-lip,  413 
Hay-fever,  426 
Head,  injuries  of,  72 

  tumours  of,  364 

Healing,  local  disturbances  in. 
65 

  pi'oce.ss  of.  62 

Heart,  injuries  of,  136 

  wounds  of.  141 

Hepatic  abscess,  ruptured.  545 
Hernia,    abdominal,  varieties 

of.  591 

  acquired.  593 

 cerebri,  99 

 congenital,  592 

  contents  of.  594 

  "  en  bisao."  595 

  en  bloc  reduction  of  ,552, 

593 

 funicular,  593 

  gangrene  of.  596 

  incarcerated.  597 

  inflamed,  597 
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Heruia,  inguinal,  varieties  of, 
592 

  internal,  554  ,  5  7  9 

  irreducible,  596 

  of  lung,  131.  140 

.        Eichter's,  597 

  strangulated,  551,  . 597 

 —  effects  of   taxis  on, 

597 

  testis,  635 

  ventral,  170 

Herpes,  419 

  prteyutialis,  623 

Hip,  diseases  of,  346 

  dislocation  of,  202 

 .        congenital,  352 

 pathological,  352 

  osteo-arthritis  of,  354 

 tuberculosis  of,  353 

History,  family,  3 

 of  affection,  5 

  personal,  5 

Hodgkin's  disease,  265 
Hospital  gangrene,  309 
Hour-glass  stomach,  576 
Humerus,  fracture  of,  186 
Hunterian  chancre  (see  Chan- 
cre, hard) 
Hydatid    disease    (see  Cysts, 

hydatid) 
Hydrocele,  infantile,  659 

  of  canal  of  Nuck,  669 

  of  cord,  642 

 diffuse,  662 

 encysted.  659 

  of  hernia,  femoral,  669 

 of  hernial  sac.  669 

  of  testicle,  encysted,  644 

  vaginal,  643 

Hydrocephalus,  371 
Hydro  -  hsematocele,  vaginal, 
644 

Hydronephrosis,  696 
Hydrophobia,  32 
 false,  32 

Hygroma,  cystic,  2  5  9  ,  670 
Hypersemia,  16 
Hypersesthesia,  11 

  of  mamma,  483 

Hypernephroma,  703 
Hypertrophy,  242 

  of  bone,  320 

  of  breast.  481 

 •  of  gum,  383 

 •  of  lip,  419 

  of  nymphse,  629 

 of  pylorus,  congenital,  520 

—  of  skull,  370 
 of  tonsils,  436 


Hypospadias,  619 

Hysteria,  405 

 in  joint  disease,  329 


Ichthyosis,  lingual.  450 
Ileal  kink,  577  . 
Ileus,  duodenal,  chronic,  578 
Iliac  abscess,  666,  6  6  8 
Impacted  fracture,  41 
Impaction,  ftecal,  554,  559 
Incarcerated  hernia,  597 
Incontinence  of  fseces,  105 

  of  urine,  104 

Indigestion,  chronic,  562 

 .           examination  in,  567 

 X-ray,  572 

 .           history  in,  563 

   •  symptoms  of.  554 

Inflammation,  acute,  239 

  chronic,  241 

Infraction  of  skull,  78 
Infrapatellar  bursitis,  357 
Inguinal  hernia,  592 
Inguino-scrotal  tumours,  657 
Injuries  aboiit  ankle,  211 

  about  knee,  204 

  and  operations,  complica- 
tions of.  19 

 constitutional  effects 

of,  prim- 
ary, 19 

 , —    secondary, 

24 

  examination  of  bone  in, 

37 

  of  joint  in,  43 

 <  f  muscles  in,  51 

  of  nerves  in,  50 

 —  of  skin  and  subcu- 
taneous tissue  in, 
35 

  of  abdomen,  150 

 ■  of  chest,  128 

  of  cranial  contents.  85 

  of  face,  113 

  of  foot,  211 

  of  heart,  136 

  of  leg,  209 

  of  ligaments  of  spine,  109 

 of  lung.  133 

  of  neck,  118 

 of  pelvic  viscera,  173 

  of  penis,  178 

 ■  of  scalp,  73 

  of  scrotum.  178 

  of  spinal  cord  and  nerves, 

100 

 of  testicle,  17? 
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Injuries  of  thigh,  203 

  of  vault  of  skull,  77 

—  of  vertebree,  107 
Injury,  influence  of,  6 
Innominate  aneurysnj,  463 
Internal  hernia,  551,  579 
Intertrigo,  632 

Intestinal  obstruction,  acute, 
546,  550 

 chronic,  554 

 congenital,  560 

Intestine,  atony  of,  558 

 rupture  of,  156 

 tumours  of,  521 

Intoxication,  pyrogenic,  26 
Intra-abdominal  abscess,  587 
Intracranial  haemorrhage,  92 

  lesions,  85 

  tumours,  371 

Intraperitoneal  abscess,  512 
Intrascrotal  swellings,  638 
Intussusception,  546.  553 

  chronic,  522,  55  9 

Ischio-rectal  abscess,  604 
Involution  cysts  of  breast,  484 


Jaundice,  acholuric,  517 
Jaw,    ankylosis   of,    361,  391, 
392 

  dislocation  of,  117 

Jaws,  diseases  of,  384 

  tumours  of,  386 

Joints,  diseases  of,  acute,  334 

    chronic,  339 

 dislocation  of  (see  Dislo- 
cation) 

  effusion  of  blood  into,  46 

■        examination  of,  43 

  internal  derangement  of, 

45 

  sprain  of.  45 

 STippuration  of.  335 

 wounds  of,  61 


Kidney,  abscess  of,  549 

  congenital  cystic.  702 

  examination  of,  695 

 floating,  505 

 haemorrhage  from,  683 

  movable.  505,  545.  T04- 

 papilloma  of  pelvis  of.  703 

  rupture  of,  155 

 ■  tuberculosis  of.  701 

  tumours  of,  505.  702 

Kidneys,  tests  of  fnnction.il 

activity  of.  695 
Kink.  Ileal,  577 


Knee,  injuries  about,  204 
Knee-joint,  bursae  of,  357 

 ■  diseases  of,  354 

 •  loose  bodies  in,  356 

Kraurosis  vulvae,  530 


Labial  abscess,  acute,  628 
 cysts,  417 

Labyrinthitis,  acute,  otitis 
media  and,  380 

Laceration  of  arachnoid,  91 

  of  brain,  91 

  of  lung,  135 

 •  of  urethra,  174 

Laryngeal  cartilages,  frac- 
ture of,  121 

Tjaryngoscope  in  diagnosis,  124 

Larynx,  scalds  of,  127 

Lateral  curvature,  402 

Tjcad  colic,  547 

Leg,  injuries  of.  209 

Ijeontiasie,  389 

Leptomeningitis,  378 

  diffuse,  97 

Leucocythsemia.  medullary, 
517 

Leucoplakia  of  tongue,  450 

  of  vulva,  629 

Leukaemia,  lymphatic.  266 
Ligaments,  laceration  of.  45 

  of  spine,  injuries  of,  109 

  rupture  of,  45.  46 

Tiigamentum  patella,  rupture 
of,  46 

T>imbs,  asymmetry  of.  57 
Lipoma,  258 

  congenital.  259,  410 

  diffuse.  259.  461 

 encapsuled.  461 

  of  abdominal  wall,  492 

 of  bone.  328 

  of  mouth,  433 

  of  scrotum,  634 

 of  spermatic  cord,  642. 

661 

  retroperitoneal.  523 

  subaponeurotic.  642 

Lips,  .affections  of.  415 

  epithelioma  of.  415 

■        tumours  of.  419 

Liver  abscess.  515 

  albuminoid.  513 

 .  Biedd's  Inbo  of,  50i 

 ruptui'e  of.  154 

 .  tumours  of.  503.  508 

Lividit.y  as  a  diagnostic  sign. 
16 

f,ocn  1  iz:)  t  ion,  oi-i-ebr.T!  87 
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Locomotor    ataxy,  gastric 

crises  in.  548 
Lumbago,  13,  3  97 
Lung,  abscess  of,  147 
  collapse    of,  postopera- 
tive, 585 

  gaugreue  of,  147 

  hernia  of,  131,  140 

  injury  of,  133 

  laceration  of,  135 

■         rupture  of,  135 

 wound  of,  141 

Lupus,  414 
Jjympli  scrotum,  633 
Lymphadenoma,  266 
Lymptiatic  cysts.  460 

  glands  (sec  Glands) 

  leuksemia.  265 

Lympho-sarcoma,  266,  267 


Macroclieilia,  419 
Macroglossia,  455 
Ma-crostoma,  413 
Malignant  pustule,  416 
Malleolus,  fracture  of,  215 
Mallet-tinger.  194 
Malunion  of  fracture,  321 
Mamma  [sec  Breast) 
Manubrium,     separation  of, 

from  gladiolu.s,  132 
Massive  collapse  of  lung,  585 
Mastitis,  acute,  480 

  chronic,  483 

Maxillary  antrum,  disease  of, 

386,  422,  425,  42  6 
Measurement  of  lower  limb, 
196 

  of  upper  limb,  179 

•  Medio-tarsal  dislocation,  214 

Melanoma,  258 

Meningitis,  97,  101 

  acute,  112 

  lepto-,  378 

 dinus©,  97 

  pachy-.  9  8  ,  377 

  eerous,  579 

Meningocele,  366.  371 

 •  traumatic,  36,  7  3 

Meningo-cerebritie,  97 

Meningo-encephalocelo,  371 

Mesenteric    vessels,  thrombo- 
sis of.  548 

Mesentery,   tumours   of,  511, 
521 

Metacarpus,  dislocation  of,  191 

 fracture  of,  194 

Metatarsalgia.  717 
Metatarsus,  dislocation  of,  214 


Micturition,  clianges  in,  677 

  duration  of,  678 

  frequency  of,  677 

  Ijaiu  in,  674 

  unconscious,  677 

Middle-ear  disease,  complica- 
tions of,  375 
Milk  congestion,  479 
  cysts,  484 

  duct,  dilated,  482,  4  8  6 

Mixed  gangrene,  305 
Moist  gangrene,  304 
Molar  teeth,  absence  of.  573 
Mollities  ossium,  316,  317 
MoUuscum  coutagicsum,  257 

 tibrosum,  158 

Morbus  coxEB,  3  5  3,  667 
Morris's    bitrochanteric  test, 
199 

Morton's  disease,  717 
Motor  area,  87 
Mouth,  diseases  of,  431 
Movable  kidney,  505,  545,  704 
Mucous  cysts  of  tongue,  455 

  paten,  256,  431 

Multilocular  cysts,  389 
Mummification,  304 
Mumps,  418 
Muscle,  bruise  of,  47 

  rupture  of,  47 

  tumour.s  of,  267 

Myelitis,  102 

Myelocele,  407 

Myeloid  epulis,  384 

Myeloma,  326 

Myocarditis,  149 

Myositis  ossiticans,  268,  325 

 traumcitic,  144 

Myxoma,  260 

  of  spermatic  cord,  642 


Ntevo-lipoma,  260 
Naevue,  259 

  cutan'oous,  365 

  cesophageal.  444 

  of  scalp,  355 

  rectal,  612 

  spinal,  410 

  subcutaneous,  366 

Nails,  aflections  of,  712 
Nasal   fossa,   obstruction  in, 
427 

Naso-phary nx,  disea.ses  of,  438 

 foreign  bodies  in,  125 

Neck,  contusions  of,  121 

  diseases  of.  456 

  wounds  of.  118 

Necrosis,  300.  324 
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Necrosis  of  alveolar  process, 
382 

  of  jaw,  3  8  2  ,  386 

  of  scalp,  367 

  of  skull,  81 

Nelaton's  line,  199 

Nephritis,  tuberculous,  701 

Nerves,  cranial,  lesious  of,  95 

•        injuries  of,  50 

Neuralgia,  69 

  of  breast,  483 

  of  rectum,  618 

  of  testicle,  656 

Neurasthenia,  traumatic,  99 

Neuro-fibronia,  260 

Neuroma,  70,  2  60 

■        of  bre-ast,  484 

 ■  plexiform,  260 

Neuromimesib  •  in  joint  dis- 
ease, 329 

Nigrities  linguae.  450 

Nipple,  cracked,  482 

  eczema  of,  482 

 epithelioma  of,  486 

  examination  of,  472 

■         Paget's  disease  of.  482 

Nodes,  syphilitic,  369 

Nodule,  painful  subcutaneous, 
260 

Nodules,   carcinomatous,  sec- 
ondary, 262,  268 

  rheumatic,  262 

 ■  sarcomatous,  263 

■  secondary,  263 

Noma  vulvee,  628 

Nose,  chondroma  of,  423 

  chondro-sarcoma  of,  424 

■         deformity  of,  423 

■         discharges  from,  422 

  diseases  of,  421 

■  enchondroma  of,  429 

 examination  of.  424 

•  fracture  of  roof  of,  83 

  obstruction  of,  423 

  (sec  also  Khiuitis) 

Nymphse,  hypertophy  of,  629 


Obesity,  501 

Obliterative  arteritis,  311 
Obstruction,    intestinal  {see 
Intestinal  obstruction) 
  nasal,  423 

Occupation  curve  of  spine,  401 
Oculomotor  nerve,  injury  of, 
95 

Odontome.  384.  388,  389 
CEdema,  224 

 l,ymphfttic,  m  tnmoui-e,  251 


ffidema,   malignant   (sec  Gas 

gangrene) 

  of  brain,  97 

  of  scrotum,  652 

  of  spermatic  cord,  662 

ffisophagoscopy,  125,  441 
CEsophague,  foreign  bodies  in, 

123 

  rupture  of,  444 

 stricture  of,  441,  44-4 

 tumours  of,  442 

Olfactory  nerve,  injuries  of, 
95 

Omenta,  tumours  of,  510 
Onychia  maligna,  712 
Operations,     abdominal.  se- 
quelae of,  583 
Orbit,  fracture  of  roof  of,  83 
Orchitis,  acute,   varieties  of, 
650 

  chronic,  651 

  tuberculous,  651 

Os  calcis,  dislocation  of,  214 

 fracture  of,  214 

Osgood's  disease,  211 
Osteitis  deformans,  3  2  3,  370, 
402 

  fibrosa,  326 

Osteo-arthritis,  341 

  of  hip.  354 

  of  temporo  -  mandibular 

joint,  391 
Osteoma,  370 

  of  jaw,  389 

  of  nasal  septum,  429 

Osteomalacia,  316,  317 
Osteo-myelitis,  319 

 ■  acute,  319 

  of  skull,  81 

  of  spine,  acute,  549 

  eyphilitic,  367 

  tuberculous,  368 

Osteo  periostitis,  acute,  385 
Osteo-phlebitis,  81 
Otitis    media,  complications 
of,  375 

Ovarian  cysts  (see  Cysts,  ova- 
rian) 

  tumours,  507.  518 

 twisted,  508 

Ozffina,  427 


Pachymeningitis,  9  8,  377 
Paget's  disease  of  bone,  323 

 of  nipple,  482 

Pain,  character  of,  14 

  constitutional  influence 

of,  14 
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Pain,   fascial  and  ligament- 
ous, 13 

  nerve,  11 

.        nerve-root,  11 

.        referred,  12 

Palate,  cleft,  433 

  perforation  of,  433 

.  •  tumours  of,  434 

  ulcers  of,  433 

Palsy  (see  Paralysis) 
Pancreatic  calculus,  581 

  cyst,  164 

Pancreatitis.  acut«,  548 

  chronic,  580 

Papilloma,  256 

  duct.  482 

.        of  mouth,  431 

  of  penis,  626 

  of  renal  pelvis,  703 

  of  tongue,  450 

Paralysis,  flaccid,  403 

  motor,  85 

  reflex.  85 

  sensory.  85 

  spastic,  402 

Paraphimosis,  619 

Parietal  vessel  of  chest-wall, 

wound  of,  139 
Paronychia,  709 
Parotid  abscess,  418 


  gland,  wound  of,  113 

  tumour,  418 

Parotitis,  acute,  418 
Parovarian  cyst,  518 
Parrot's  nodes,  369 
Patella,  dislocated,  46  .  2  0  6 

  "floating"  of.  354 

  fracture  of,  206 

Patient,  examination  cf,  8 
Pelvic  abscess,  172,  587,  6  69 

 ■  wall,  tumour  of,  508 

Pelvis,  examitation  of,  534 

  fracture  of.  172 

 hsematoma  of.  171 

  Injuries  of,  171 

Penis,  cicatrices  on,  627 

  congenital  malformations 

of  619 

■        erection  of,  painful.  675 

  gouty  indurations  of,  627 

  injuries  of,  178 

  tumours  of.  626 

  ulcers  on,  622 

Peptic  ulcer  (of  moulli),  431 
Percussion  results,  533 
Perforating  ulcer.  541 
 Of  foot,  294,  715 


Perforative  appendicitis,  540 
Periappendicular  abscess,  541 
Pericardial  effusion,  149 
Pericarditis,  148 
Pericardium,  wounds  of,  141 
Periosteal  sarcoma,  325 
Periostitis,  322 

  acute,  318 

  chronic,  322 

  tuberculous,  322 

  typhoid,  322 

Periphlebitis,  262 
Peripleuritic  abscess,  145 
Peristalsis,  556 
Peritoneal  abscess,  163 
Peritonitis,  169 

 ■  acute,  548 

  chronic,  559 

  general,  162 

  localized,  163 

  tuberculous,  511 

Periurethral  abscess,  689 
Peroneal  teno-synovitis,  359 
Personal  history  in  diagnosis, 
5 

Perthes"  disease,  352 
Phagedtena.  626 
Pharynx,  diseases  of,  439 

  foreign  bodies  in,  123 

Phimosis,  620 
Phlebitis,  262 
Piles  (see  Haemorrhoids) 
Plantaris  tendon,  rupture  of, 
211 

Plastic  bursitis,  344 
Pleura,  wounds  of,  140 
Pleurisy,  146 

 ■  diaphragmatic,  547 

Pleuro-pneumonia,  traumatic, 
147 

Pneumatocele,  131,  149 
Pneumonia,  lobar.  547 

  traumatic,  147 

Pneumothorax,  131 
Poisoning,  irritant,  547 
Poliomyelitis,  404 
Polypus,  antro-choanal,  428 

  fibrous,  428 

  mucous,  427 

  nasal,  427 

  of  gum,  383 

•        of  rectum.  610 

■         of  umbilicus,  491 

Postoperative  thrombosis.  589 
Pott's  disease,  402 

  fracture,  213 

  puffy  swelling,  75 

Pouch,  pharyngeal.  442 
I  Prepatellar  bursitis,  357 
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Prepuce,  affections  of,  619 
Preputial  calculus,  620 
Priapism,  104 
Procidentia  recti,  609 
Proctitis,  chronic,  612 
Prolapse,  rectal,  609 
Prostate,  enlargement  of,  690 

•         examination  of,  689 

Prostatic  calculus,  689,  690 
Prostatitis,  acute,  689 

  chronic,  690 

Prostration  with  excitement, 
25 

Prurigo,  634 
Pseudo-coxalgia,  352 
P s e u  d  o  -h  e rm  ap h  rod  i  t i 8 m ,  6 1 9 
Psoas  abscess,  354,  666,  668 

  bursitis,  354 

Puffy  swelling,  Pott's,  75 
Pulmonary  embolism,  29  ,  5  9  0 
Pulsating  empyema,  285 
Pysemia.  2  7,  68^ 

  portal.  589 

Pyelitis,  700 

Pyelography,  692,  695,  697,  699, 
704 

Pyelonephritis,  701 

Pylephlebitis,  515 

Pylorus,  carcinoma  of,  520 

 •  congenital  hypertrophy 

of,  520 
— —  stenosis  of,  575 

  tumours  of,  509 

Pyonephrosis,  698 
Pyoperioardium,  149 
Pyorrhoea  alveolaris,  382,574 
Pyosalpinx,  543 
Pyrogenic  intoxication,  26 
Pyuria,  585 


Radiographic  examination  (see 
X-rays) 

Radius,  fracture  of.  190,  192 
Ranula,  432 

Rarefaction  of  bone,  316 
Raynaud's  disease.  311 
Reaction    after   injuries  and 
operations.  24 

  of  degeneration,  86 

Rectum,  cancer  of,  616 

•         examination  of.  611 

  foreign  bodies  in,  177 

•  •  neuralgia  of.  618 

  nsevus  of.  612 

•         prolapso  of.  609 

 sarcoma  of.  617 

  stricture  of.  615 

 tnmoure  of.  616 


Rectum,  ulcers  of,  614 
Rectus,  contracted,  simulating 

tumour,  502 
Redness  as  a  diagnostic  sign, 

16 

Reduction  en  bloc.  598 
Reflexes  in  injuries  of  spinal 

cord,  102 
Reflex  trismus,  391 
Renal  calculus,  698 

  colic,  545 

Retention  of  urine,  679 
Retroperitoneal  lumour.  512, 

522 

Retropharyngeal  abscess  439, 

459 
Rliagades.  419 

  digitorum,  715 

Rheumatism,  467 

  articular,  acute,  337 

Rhinitis,  atrophic,  427 

  hypertrophic.  426 

 vaso-motor,  426 

Rhinoscopy,  jjosterior,  424 
Rib,  cervical,  460 
Ribs,  fracture  of,  132 
Richter's  hernia,  597 
Rickets,  320 

  scurvy-,  321 

Rickety  skull.  370 
Rider's  bone.  672 

  siM-ain.  672 

Riedel's  lobe,  tumour  of,  503 
Rodent  ulcer.  257,  297,  415 
Rontgen  rays  (sec  X-rays) 
Rupia,  294 

Rupture    of    aneurysm,  238. 
282 

  of  bladder,  174 

  of  diaphragm.  157 

■        of  gall-bladder,  545 

 of  hepatic  abscess,  545 

  of  intestine,  156 

  of  kidney,  155 

  of  vessels  of  thorax.  136 

  of  ligaments,  45,  4  6 

  of  liver,  154 

  of  lung.  155 

 •  of  muscle.  47 

  of  oesophagus.  444 

  of  ovarian  cyst.  158 

 of  plantaris.  210 

  of  small  intestine.  156 

  of  spleen.  155 

  of  etomacli.  156 

 of  toudo  Achillis.  210 

  of  trachea.  121 

 of  ureter.  164 

  of  utci-ns,  158 
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RuiJture  of  vas  defereus,  174 

  of  vein,  50 

Kuptured  tubal  gestation,  542 


Sacculated  aneurysm,  280 
Sacc-ulus  of  bladdei-,  691 
Sacral  tumour,  congenital,  410 
Sacro-cocoygeal  joint,  disease 
of,  406 

Sacro-iliac  joint,   disease  of, 
351 

Salivary  calculus,  432 

  cysts,  417 

■         fistula.  113,  416 

Saphena  vein,  varix  of,  669 
Saprjemia,  26 
Sarcoma,  260 

•         central,  of  bono,  327 

  of  abdominal  wall,  493 

  of  breast.  486 

  of  ephipliyses,  343 

  of  law,  389 

 of  kidney,  703 

  of  liver,  514 

 of  muscle,  267 

  of  nasal  fossa,  423 

 of  rectum,  617 

 of  spermatic  cord,  662 

  periosteal,  325 

Sartorius  bursitis.  358 
Scald  of  larynx,  127 
Scalp,  epithelioma  of,  368 

 necrosis  of,  367 

  tumours  of.  365 

  ulcers  of,  367 

  wounds  of,  73 

 secondar.v  complica- 
tions of,  76 
Scaphoid  of  carpus,  fracture 
of,  193 

Scapula,  dislocation  of,  182 
Scars,  affections  of,  69 
Schistosoma,  haemorrhage  due 

to,  683 
Schlatter's  disease,  211 
Scirrhous  carcinoma.  487 

 varieties  of,  489 

Scoliosis,  403 

Sclerosis,  syphilitic.  450 

Scrotal  swellings.  638.  641 

 diagnostic,  puncture 

of.  654 

Scrotum,  elephantiasis  of,  633 

 gangrene  of.  636 

  injuries  of,  178 

  lymph,  633 

■         (i'd<'ina  of.  632 

 redness  of,  631 


Scrotum,  tumours  of,  632 

  ulcers  of,  534 

Scurvy,  381 

Scurvy-rickets,  321 

Sebaceous  cysts  (see  Cysts, 
sebaceous) 

Semilunar  cartilage,  displace- 
ment of,  207,  356 

Semimembranosus  bursitis,  358 

Senile  gangrene,  310 

Sensation,  alteration  of,  11 

  deep,  52 

  epicritic,  52 

  protopathic,  51 

Sensory  areas,  88 

Separation  of  epiphyses,  41 

Septic  gangrene,  309 

Septicaamia,  27 

Septum,  nasal,  deflected.  423, 
428 

Serous  cavity,  wounds  of,  61 

 cysts,  325 

Shock,  20 

 in  abdominal  contusions, 

152 

Shoulder-joint,    ankylosis  of, 
361 

  diseases  of,  345 

  dislocation  of,  183 

 ■  fracture  of,  184 

Sinus  (pathological),  examina- 
tion of.  299 

  coccygeal,  407 

 ■  ethmoidal,  disease  of,  426 

 frontal,  disease  of,  425 

 in  abdominal  wall,  492 

  in  groin,  664 

  in  gum,  382 

  maxillary,  disease  of,  386, 

422,  425,  426 

 .  thrombosis,  98.  379 

 infet^tive,  98 

Sinuses,  air,  diseases  of,  422 

Skin,  trophic  changes  in,  52 

  tumours  of,  256 

Skull,  contusions  of,  78 

 fracture  of,  78 

 of  base  of.  81 

  infraction  of,  78 

  injuries  of  vault  of,  77 

 rickety,  370 

  tunKuirs  of,  369 

Soot  wart,  634 

Sore  (see  Chancre) 

Spermatic  cord,  hydrocele  of, 
642 

 inflammation  of,  661 

 lipoma  of,  661 

'  swellings  of,  641 
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Spermatic  cysts,  643 
Spermatocele,  645 
Spina  bifida,  409 

 false,  410 

 occulta,  407 

Spinal  cord  and  nerves,  iuju- 
I'iesof,  100 

 ■   lifematomy- 

elia  in,  101 

 .  h  £6  m  a  t  o  r  - 

rliaohis  in, 
101 

    incontin- 
ence of 
faeces  in, 
105 

 of  urine 

in,  104 

 irritative 

symptoms 
in,  106 

 —  meningitis 

in,  101 

 priapism  in, 

104 

  reflexes  in, 

102 

 compression  of,  406 

 •  tumours  of,  411 

 ■  n»ivus,  410 

Spine,  abscess  of,  402 

  angular  curvature  of,  402 

  bones  and  joints  of,  con- 
dition of,  399 

—  carcinoma  of,  407 

  caries  of.  111,  402 

 ■  coverings  of,  393 

  curves  of,  394 

 deformity  of,  400 

 •  examination    of  muscles 

of,  397 

  hysterical,  398  ,  4  0  5 

  lateral  curvature  of,  403 

  movements  of,  395 

  nerve  lesions  in  disease 

of,  405 

 symptoms  in  disease 

of,  399 

■        occupation  curve  of,  201 

  osteo-myelitis   of,  acute, 

549 

 rachitic,  401 

 •  sensitiveness  of,  397 

 sprain  of,  111 

  tuberculosis  of,  402,  405 

  tuberculous    abscess  of, 

402 

— —  tumouij^  of,  408 
■  ■  wounds  of,  112 


Spirochajta  pallida  (see  Spiro- 
uema  i)allidum) 

Spironema  pallidum,  detec- 
tion of,  622 

Spleen,  ruiature  of,  155 

  torsion  of,  546 

 ■  tumours  of,  505,  517 

  wandering,  517 

Splintered  fracture,  43 

Spondylitis  defoi'mans,  401 

Spondylolisthesis,  403 

Spontaneous  fracture,  4  2,  317 

 gangrene,  ,.•'09 

Sprain,  45 

Stab  in  neck,  119 

Stasis,  ctecal,  582 

Stenosis  of  colou,  579 

  pyloric,  575 

Stenson's  duct,  wound  of,  113 

Sterijum,  fracture  of,  131 

Still's  disease,  341 

Stomach,  carcinoma  of,  576 

  dilated,  510,  5  7  6,  585 

  hour-glass,  576 

  rujiture  of,  156 

  ulcer  of,  541,  574 

Strangulated  hernia,  551 

Stricture  of  anus,  607 

  of  oesophagus,  442,  444 

  of  pharynx,  442 

  of  rectum,  610 

•        of  iirethra,  688 

Subastragaloid  dislocations, 
213 

Subclavian  aneurysm,  463 
Subdural  abscess,  98 
Sublingual  cyste,  432 
Submammary  abscess,  480 
Submucous  fibroma  of  mouth, 
432 

Subpectoral  abscess,  145 
Subphrenic  abscess,  587 
Subungual  exostosis,  715 
Suppurative  appendicitis,  541 
SuiJramammary  abscess,  481 
Suprapatellar  bursitis,  357 
Surgical  emphysema,  35,  130 
 fevers,  25 

Sutures,  cranial,  separation 
of,  79 

Swellings  (sec  Tumours) 
Synostosis,  360.  599 
Synovial  cavity,  wound  of,  61 
  cysts,  344 

  membrane,  lesion  of,  45 

  sheath,  wound  of,  61 

Synovitis,  aculp.  535 

  p.vsemic.  556 

 serous,  534 
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Synovitis,  serous,  clirouic,  340 

  syphilitic,  338 

 traumatic,  46 

  tuberculous,  340 

Syphilis,  4 

  of  anus,  608 

  of  bone,  321,  323 

  of  lips,  414 

  of  sole  of  foot.  715 

  of  tongue,  450,  45  2 

  (sec  also  Chancre;  Gum- 
ma; Gummatous  ar- 
thritis; Syphilitic) 

Syphilitic  dactylitis,  710 

  osteo-myelitis,  367 

  sclerosis,  450 

 synovitis,  338 

 ulcer,  2  94.  431 

Tabes  dorsalis,  gastric  crises 

in.  548 
Tabs,  anal,  608 
Talipes,  varieties  of,  713 
Tarsus,  ankylosis  of,  363 

  disease  of,  716 

Taxis,  effects  of,  on  strangu- 
lated hernia.  597 
Teeth,  molar,  absence  of,  573 
Temporo  -  mandibular  joint, 

diseases  of,  390 
Tendo-Achillis  bursitis,  359 

  rupture  of,  210 

Tendon,  dislocation  of,  48 

  division  of  57 

  rupture  of.  47 

Tennis-elbow,  47 
Teno-synovitis,  acute,  339 

  of  tibialis  posticus,  359 

  of  wrist,  7  0  8,  711 

 peroneal,  359 

  tuberculous,  345 

Teratoma,  410 

Testicle,  absence  of,  637 

  hydrocele  of,  644 

  injuries  of,  178 

  irritable,  656 

  neuralgia  of,  656 

  small,  637 

  swellings  of,  646,  650 

 torsion  of,  661 

 tumours  of,  652 

  undescended    537,  67  0 

 inflamed,  671 

 tumour  of,  512 

Tetanus,  30 

Theca  vertebralis.  injury  of, 
112 

Thigh,  injuries  of,  203 


Thoracic  duct,  wound  of,  142 
Thorax,  concussion  of,  137 

  rupture  of  large  vessels 

of,  136 
Thrill,  277 
Thrombosis,  30 

 femoral,  postoperative, 

590 

  infective,  98  _ 

  of  cavernous  sinus,  38b 

  of  lateral  sinus,  379 

  of  mesenteric  vessels,  548 

 of  spei-m.atic  veins,  661 

  postoperative,  589 

 venous,  50,  240 

Thrombus,  261 
Thrush,  420 

Thyro-glossal  cyst-s,  459 

  duct,  patent,  465 

Thyroid  gland,  diseases  of, 
468 

  malignancy,  283 

Tibia  and  fibula,  fracture  of, 
209 

  dislocation  of,  206 

  fracture     of,     206,  210, 

215 

Toes,  dislocation  of,  215 

  fracture  of.  215 

Tongue,  affections  of,  non- 
ulcerative, 449 

  epithelioma  of,  454 

  epitheliomatous  ulcer  of, 

453 

  examination  of,  451 

  mucous  cysts  of,  455 

  papilloma  of,  453 

  tumours  of,  451.  45  3 

 ulcers  of,  447,  451 

Tonsil,  hypertrophy  of,  435 

 tumours  of,  437 

  ulcers  of,  437 

Tonsillitis,  acut-e,  436 

  follicular,  436 

Torticollis,  466 

Trachea,  rupture  of,  121 

Transillumination,  425 

Translucency,  228 

Traumatic  arteritis,  49 

  oephalhydrocele,  285 

  cyanosis,  137 

  fever,  26 

  gangrene,  307 

 spreading,  308 

  meningocele,  36,  73 

  myositis,  144 

  neurasthenia,  99 

  pneumonia.  147 

  synovitis,  46 
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Traumatic  tumours,  242 
  ulcer,  293 

Treatment,  results  of,  diag- 
nostic significance  of,  97 

Trigeminal  nerve,  injury  of, 
96 

Trismus,  acute,  390 

  chronic,  391 

  reflex,  391 

Trochlear  nerve,  injury  of,  96 
Trophic   changes   from  inju- 
ries to  nerves,  52 

  gangi'one.  312 

  lesions  in  gan.grene,  306 

 ulcer.  2  94,  715 

Tubal  gestation,  ruptured,  542 
Tuberculosis,  4 

 ■  of  bone.  322 

  of  glands.  265 

 ■  of  hip,  353 

 ■  of  joints,  340 

—  of  kidney,  701 

  of  spine,  402,  405 

Tuberculous  abscess,  458 

 of  muscle,  268 

 of  spine,  402 

■  ■  arthritis,  340 

  bursitis,  344 

—  cvstitts,  692 

  dactylitis.  710 

  deposits.  265 

  nephritis,  701 

  orchitis,  651 

  osteo-myelitis,  368 

  periostitis,  322 

 ■  peritonitis,  511 

  synovitis  340 

  teno-synovitis,  345 

  ulcer,  296 

Tumour,  Brodic's.  485 

Tumours,  abdominal,  exam- 
ination of,  495 

 adhesion  of,  to  surround- 
ing tissues,  217 

 •  age  of  patient  and,  251 

— —  cachexia  and,  253 

 carotid,  462 

•        cerebellar,  374 

  oerebello-pontine,  374 

 cerebral,  371 

 chronic,  240 

  colour  of  sliin  and,  234 

  concomitant  affections 

and,  253 

 consrcnital,  236 

  consistency  of,  altera- 
tion in.  246 

  desmoid.  .193 

- —  effect  of,  on  tissues,  248 


Tumours,  evidence  of  malign- 
ancy of,  247 

  examination  of,  255 

  exploration  of,  254 

  extraspina.l,  409 

  fajcal,  621 

  fluctuating,  269 

 history  of,  270 

 seat  of,  269 

  fluctuation  wave  in,  223 

  foetal.  410 

  form  of,  227 

  forming  rapidly,  236 

 ■  slowly,  240 

 •  growth  of,  245 

  history  of  patient  and, 

252 

  incision  of,  ?54 

  inguino-.scrotal,  657 

 intermittent,  243 

  intracranial,  371 

 ■  intrascrotal,  638 

 ■  lobulated,  227 

  malignant,  fluctuation  in, 

272 

  mesenteric,  511.  5  21 

 •  mobility  of.  220 

  mode  of  growth  of,  245 

 occupation  and.  252 

  oedema  in,  224 

  of  abdominal  wall,  492 

  of  alimentary  canal,  512 

 of  antrum  of  Highmore, 

390 

 •  of  bladder,  506,  694 

  of  bone,  acute,  318 

 ch.anges  in  bone  in, 

316 

 chronic,  320 

 history  in,  313 

  ■  physical  characters 

of,  317 

 position  of.  316 

 X-rays  in.  315 

  of  breast.  476 

  of  broad    lisnmcnt.  507, 

518 

  of  carotid  body,  462 

 ■  of  cellular  tissue,  258 

 of  cerebellum,  374 

  of  cerebrum.  371 

  of  colon.  509.  511 

  of  crUH  cerebri.  373 

  of  gnll-bladder.  504,  515 

•        of  enms.  .■;83 

— —  of  hen  1.  364 

  of  h.ypophysi.'?,  374 

  of  internal  capsule,  373 

 of  intestine,  52] 
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Tumours  of  jaw,  386 

  of  lips,  419 

  of  kiduey,  505.  7  02 

  of  liver,  503,  508,  513 

 of  lymphatic  glands,  263 

.        of  medulla.  374 

  of  iuus<;le,  267 

 of  neok,  acute,  456 

 chronic,  fluid,  458 

 .  solid,  460 

.  malignant,  460 

.  pulsating.  463 

  of  nose,  429 

 of  cesophagus,  443 

  of  omenta,  510 

  of  optic  thalamus,  373 

  of  ovary,  507,  519 

  of  palate,  433 

  of  pancrea.s,  510,520,  5  81 

  of  parotid  gland,  418 

 malignant,  418 

  of  pelvic  wall.  508 

  of  penis,  626 

  of  pharynx,  439 

  of  pons,  373,  374 

  of  prostate,  590 

 of  pylorus,  509,  519,  576 

  of  rectum.  616 

  of  scalp,  365 

  of  scrotum,  632 

  of  skin.  256 

 of  skull,  369 

  of  spermatic  cord,  662 

  of  spinal  cord,  411 

  of  spine,  408 

  of  spleen,  505,  517 

  of  testicle,  652 

 •    undescended,  512 

  of  tliyroid  gland,  468 

  of  tongue,  453 

■  .  of  tonsil,  435 

  of  uterus,  507  517 

 omental,  520 

  opacity  of,  to  X-rays,  229 

  over  aneurysm,  284 

  over  artery,  285 

  pain  of,  248 

■        pathological  changes  in, 

246 

  phantom,  502 

 physical    characters  of, 

221 

  pigmented,  235 

  pitting  of.  Oil  pressure, 

224 

  posture  and,  231 

  pressure  and,  232 

 cRcctfi  of.  248 

  progress  of,  243 


Tumours,  pulsating,  283 

 bruit  and  thrill  in. 

277 

 diagnostic  signs  of, 

280 

 position  of,  274 

  pulsation  in.  233 

 puncture  of,  254 

  reducibility  of,  230 

 retraction  of,  228 

  retroperitoneal,  512,  52  2 

  sacral,  congenital,  410 

 situation  of.  216 

  solid,  225 

  translucency  of,  228 

  ti-aumatic,  242 

 ulcerations  of,  246 

  vascularity  of  tskm  and, 

234 

 vital  characters  of,  236 

Tunica  vaginalis,  640 

 swellings  of,  640,  64  3 

Tympanites,  533 
Typhoid  periostitis,  322 


Ulcerated  sebaceous  cyst,  368 
Ulcers,  actinomycotic,  296 

  age  and,  291 

  aphthous,  420 

  base  of,  287 

 ■  condition  of,  291 

  discharge  from,  289 

  duodenal,  577 

 perforated,  542 

  eczematous,  293 

  edge  of,  288 

  features  of,  287 

  form  of,  290 

  gastric,  574 

 perforated,  541 

  gouty,  294 

  gummatous,  625 

  healing,  292 

  malignant,  297 

 mode  of  origin  of,  290 

  number  of,  290 

 of  bone,  324 

  of  groin,  663 

 of  lip,  413 

  of  palate.  433 

  of  peni.s,  662 

  of  rectum,  614 

  of  seal)),  367 

  of  scrotum,  634 

  of  tongue,  447,  451 

  of  tonsil,  437 

 of  vulva,  629 

  peptic  (of  mouth),  431 
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Ulcere,  perforating,  541  . 

 of  foot,  294,  715 

  position  of,  289 

  pyogenic,  293 

  rodent,  257,  297,  415 

 spreading,  291 

  stationary,  292 

■         syphilitic.   294,  431 

  traumatic,  293 

—  trophic,  2  9  4,  715 

  tuberculous,  296 

  varicose,  293 

Ulna,  fractures  of,  190,  192 

Umbilicus,  congenital  atlec- 
tions  of.  491 

  fistula  of,  491 

  tumours  of,  492 

Undescended  testicle,  637,  670 

    tumours  of,  512 

Urachal  fistula,  491 

Ureter,  calculus  in,  700 

  rupture  of,  164 

Ureteral  calculus,  700 

Urethra,  examination  of,  686 

  foreign  bodies  in,  177 

  laceration  of,  174 

  stricture  of,  588 

Urethral  calculus,  689 

  caruncle,  628 

 fever,  704 

Urethritis,  621 

Urethroscope,  687 

Urinary  cyst,  164 

 diseases,  pain  in,  signifi- 
cance of,  673 

  fistula,  665 

Urine,  albumin  in,  681 

 alterations  in,  106 

  blood  in,  682 

  examination  of,  681 

  incontinence  of,  104 

  mucus  in,  685 

  pus  in,  685 

  retention  of,  679 

Uterus,  contusion  of,  158 

  rupture  of,  158 

  tumours  of,  507,  517 


Vagina,  foreign  bodies  in,  177 
A^aginitis,  628 
Varicocele,  641 
Varicose  aneurysm,  282 

  ulcer,  293 

Varix,  hjemorrhoidal,  612 

  saphenous,  669 

Vas  defererip,  lupture  of,  174 
Va«o-uiotor  iliitiitis,  426 
Vein,  air  in,  58 


Vein,  dilatation  of,  241 

  rupture  of,  50 

 ■  thrombosis  of,  50,  240 

Venous  hemorrhage,  58 
Ventral  hernia,  170 
Vertebrae,  fracture-dislocation 

of,  107 
Vesical  calculus.  693 

 ■  fistula,  695 

  hsemorrhage,  682 

Viscera,  pelvic,  injuries  of,  173 

 wounds  of,  176 

 protrueion    of,   in  abdo- 

n.inal  wounds,  166 
Volvulus  553 

  acute,  548 

Vomiting,  528 

  postoperative,  584 

  regurgitant,  529 

Von  Recklinghausen's  disease, 

261 

Vulvitis,  628 

  follicular,  629 


Warts,  256 

  in  nose,  429 

  on  gum,  383 

  on  penis,  626 

  on  tongue,  453 

Wassermann  reaction,  267  ct 

Whitlow,  709 

Wounds,  abdominal,  164 

 sequelos  of,  168 

  contused,  56 

 flap,  56 

  incised.  56 

  incomplete  repair  of,  67 

  infected,  5  7,  67 

  lacerated,  56 

  of  bursa     or  synovial 

sheath,  61 

  of  chest,  137 

  of  ducts.  62 

  of  joint,  61 

  of  lung,  141 

  of  neck,  118 

  of  parietal  vessel,  139 

 •  of  pelvic  viscera.  176 

 of  pericardium,  141 

 of  pleura.  140 

  of  serous  cavity,  61 

  of  spine,  112 

  punctured,  56 

 unhealed.  67 

Wrist,  acute  inflammation  of. 

708 

  and  hand,  fracture  of,  191 
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Wrist,  dislocation  of,  193 

 -  tuberculosis  of,  71U 

Wry-neck,  466 

X-raye  and  collargol  in  dis- 
eases of  urinary  or- 
gans. 692,  695,  697.  699. 
702,  704 

  and  opaque  meal  in  ab- 
dominal tu- 
mours, 509 
 in    dilated  sto- 
mach, 577 
—  in    diseases  of 
oesophagus,  441 
 in  duodenal  ul- 
cer, 577 

 in  gastric  aflec- 

tions,  572. 
576,  577 
 .  .  in  intestinal  ob- 
struction, 560 

 . —  in    stenosis  of 

colon,  579 
in  abdominal  aflections, 
4  9  9  ,  539 


124, 


X-rays  in  aneurysm  of  aorta, 

  in  ankylosis,  360 

  in  bone  injuries,  37,  33 

  in  diseases  of  gums-  38Z 

 of  joints,    3  31,  342, 

344,  352,  359 

 .  of  spine,  399 

.        in  dislocations,  44 

  in  foreign  bodies, 

1*3,  178 

 .  in  fractures,  39,  179,  191 

  in  gunshot  injuries,  112, 

  in  pancreatic  calculus,  5bl 

.        in  psoas  abscess,  402 

 -  in  renal  calculus,695,  6  9  9 

 .  in  tuberculous  dactylitis, 

710 

  in  tumours,  229 

 .  abdominal,  499 

 .           cranial,  3  6  5  ,  370 

 of    bone,    315,  318, 

407 

  in  ureteral  calculus,  700 

 ■  in  vesical  calculus,  693 

  in  wounds,  55 
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